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PREFACE 



As acaclRmtc institutions encounter financial stress, the role of 
Dlafifiing in coN^ges and universities becomes more and rriora important. 
Resource allocation-, the appropriate use of people and othef ways to 
rdchiev9 i^KCeMence, become the focus ol institutional adniinis* ration. 
Oit^f:uas(0n of the planning process on three levels, strategic, tactical, 
and cjperaifonai and the useot technology in planning were the emphases 
of The Spnng 1975 EOUCOM Conferenci- 

Foligwmg an initial address on the imporlance of planning and the 
changing &lyie of manage^Tient In colleges and universities by keynoter 
RiChard M . Cyert. various prepared papers developed the tfiemes of u sing 
technology in planning at the strategic, tacticaU and operational levels. 
Presentations on planning for technology (computing and television) 
rounded out, the program and workshops provided an opportunity to 
explore speCffiC examples 

These papers in edited form have been collected and printed in this 
proceedmgs. Further inforrnation on applications discussed in the papers 
if) thiS volume can be obtained directly from the author of each 
preseniation. Names and addresses of all conference participants 
mcludmg the speakers are hsted m Appendix A. 

On behalf of all conferees, I sincerely thank (he Conference Chairman 
and Program Cornnriittee for developing such an exceilent program. 
Richard Van Horn. Vice President lor Business Affairs. Cafnegie-fMellon 
University, served as chairman of the Conference and was assisted by: 
James Emery, Executive Director. Planning Council on Computing in 
Education and ResearClii EDUCOM; Kenneth King. Dean for Compytef 
Systems, Board of Higher Ediication, CUNY; and Fred Rogers. Head, 
Planning and Analysis. CarnsMjie-Mellon University. The plans and 
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expectations of the Progfarn CorrirTHtiee were ably fyiniled by the 
speaKers and the workshop leaders, to ea^^h of w mm \ would like to 
extend special appreciation. 

Henry Chauncey 
EDUCOM Pr&sident 
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INTRODUCTION 



■Traditionally universHies have not been managed at all = : . We must 
nQ',v operatu m li more deiiberato wa* to utilize most eifectively the 
resources at our command These words from keynoter Richard M. 
Cv^-^^t the iDrie for a Ihoroucih dtscussioff of the plannir>g process in 
conegesanu uPHvarsniss ^nd the relevance of technology to that process 
in 1975. Although many administrator b mtght argue today against any 
kind planning because of uncertainties facing each college and 
untversity. one must recognize that an institution has to be prepared to 
act effectively over a wide range of possible events- 

PaDers presented at tfie EDUCOM Spring 1975 Conference, which have 
been edited and collected in this volurne, address issues related to 
planning with and for tochnoiogy in Higher Education. Following the 
keynote by Richard M. Cyert, William Massy, Stanford University, 
doscribes the developrnnent and use of a computer based modil at 
Stanford University for strategic planning, Ednnund T. Cranch. Cornell 
Untversity, reviews { mplementation of the planning process, at the long 
range or strategic ieveL with particular emphasis on recent e^cperience 'a! 
Cornell Uniyersf ty . In a strategic planning exercise at Cornelh data bases 
covering current experience at the institution were employed to generate 
alternative projections for the future. 

Planning for television and computer resources is a special application 
of the planning process. Following an overview of this proc*^ by 
Franklin Patterson, Boyden Professor, University of fviassachusetts, 
Bruce Lusignan. Stanford Untversity, describes the Public Service Satel- 
lite Consortium which is a recently developed cooperative group of users 
or potential users of satellite communications. Robert Scott, Director of 
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?nfv^frna^lO^ Processing Services. M.I T.. outlines, m a later presentation, 
the factors to consider m piannmg tor computar use in colleges and 
universities H\ tn& various levels of planning. 

Sp^?citic examples of planning in individual institutions highlighted the 
vvorksnDps held throughout the conference. Sumrnaries of each work= 
bhop have been madu and &ent directly to conference participants. For 
further mformation on these informal discussions, readers are referred to 
workshop lead^^rs nsted in Appendix B, A complete listing of all 
ronfarees names ana addresses appear in Appendi)^ 

Traditional functioning of colleges and universities as highly decen^ 
traiizecJ orqanizatidnS '.vas possible and often productive during a period 
of fast growth and adequate resources. During the l970's however, when 
H^soyrces are decreasing and enrollments declining, institutions must 
tlevRlop metnods of planning at all levels in order to survive and develop 
.IS ctHiiers of excetience. This volume gives some pGrspeci^ve on using 
tfrhncjiagv to enhance an mstiiutton^s planning and budgeting process 
r\-a io 9ff^rt'yr^iy Piirsue ;n St it Ut tonal goals. 



Richard Van He m 
Conference Chairmsn 
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CHAPTER 1 



by RICHARD M. CYERT 

A Style of Managing a 
University 

As academic instiiutions encounter financial stress, they develop more 
interest in their own management. Looking closer into the subject, they 
recogntze thai there are really far fewer management differences bet\veen 
business frrms and academic institutions than have been presumed. One 
of the areas that business firms have emphasized but academic 
tn-stitutions have ignored is planning, tn the halcyon days of the '60s, 
when coiieges and universities turned many students away, nobody 
needed to plan and nobody did; one interesting example is the amount of 
corfStruction undertaken on both private and public campuses without 
sufficient planning. These buildings were designed only for the next day 
instead of for next week or nest year, and now, as growth tapers off and 
Bv^^n turns down, colleges begin to find themselves wim excess capacity. 

Many administrators and faculty members will argue today against any 
kind of planning because of the uncertainties facing an institution, 
primarily uncertainties in enrollment and operating funds. A planner must 
first recognize that Since uncertainties will alyyays exist, he needs to put 
the organization in such a pon'tion that it can act effectively over a range 
of possible events. More specificaliy , planning consists of setting some 
goaKi, devising some strategies to reach those goals, and developing 
organi?aiional processes to inr,plement those strategies. 

Setting Coals 

The first step rn plannmg must be the setting of goals, which is obviously 
not a sirTiple matter. There are always constraints on the goals. In most 
business firms, as James March and I argued some years ago. the goals 
tend to be set by a bargaining process among the coalition running the 
organization. To some extent this is also true in academic institutions. 
But if a university has two Nobel Prize winners in a certain discipline, it is 
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., .,.-.ly tndt ont of Its icng-rango goals wiM be to adandon thit field, 
,„--.,- •iU'^-, h>v.v v.ell or baaiy the department fits into the rest of the 
nstitution Other Const ramis w iH cotTis from trie financial tesources and 
h,. ,-^!>'i\p slrfadv IP tnti orqanizatiori 
iMh*. qr-ais are lo be rTiade explicit .vhich ,s the condition for their 
L ',f.fui somebody fTiyst start the process of determining them, and 

h, sVnoui.i br- the t:;h,el executive Unless the ch.ef executive is 
orrm.tif.d to piannmg. ar^rt unleiS he is prepared to follow ttie plan, all of 

, Marnninc activity w,ii De r^ere facade. The f Kecutive-s statemint of the 
■,, J.:;sr,,-H,irtDMtl.sr':u5Sefliriaetailarid refmed by the coalition managing 
C"^r>i,-,m/ciiiQn cvhuch will differ in makeup depending upon the 
.weruhvi. s stvi^.i It i5 also useiu! to have mpuis m the refining process 
.^'„i\hL other maior constituents of the university - trustees, faculty. 
. j.i..nts .indaiumn! The completed goal statement will be hierarcnical, 

i, .;,t„.„,ni 0* qodis Aiii have different degrees of specificity 
„, j ,,,in r,,i,,tM T, ii^llerwt organi/ational units, A totally developed goal 
.,' ,'.,"„'. , ^-i r,.-.,,-nrTi,-. ifo OiisiE lor .3 ftroad and detailed set of plans, (4) 



Devising Strategies 

The ne»t stf>p m the planning p.-ocess is the development of a set of 
Mfategi-'^ th.« will iinK tns organ, ;aiion !o the achievement of the goais. 
The implicit assumption m this second proCBSS is that the planners are 
„ready aware ol the umvirsitys resourOiS, They are basically trymg to 
find strategies that will map these rasources into the goal structure, Tha 
rf-sult will again be a hierarchy of strategies that will relate the overall 
go,l«. of the organizaiir,n to those of the subun Strategies may rsngo 
frnm a tuition, scale, and prog ram portfolio at the aggregate level to fields 
of emphasis m particular departments at the more micro level of 

planning , 



Developing Organiiational Processes 

The next step in the process is to devise the means by which thiie 
siraiegiM nan be implimented. Each micro or budget unit must develop 
specific plans with the necessary personnel, program, and financial 
values tor a fivo- year period. The plan for the first year should becor^e the 
budq^t for that year and should be revised annually, with each current 
yeaVs plan becommq the subsequent year's budget. More accurately, 
these plans should be regarded as the unit's budget requests since 
fmancial consiraints may not allow the organization to fund the request 
fully These plans should become the basis for the total proflram and 
fmancal planning for operating the university r^ver a five-year penod. The 
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capital budget must be added to the operating plans for the five-year 
period to derive the total financial requirements. Of course, the total plan 
at the nnicro unn will include the nurnber of faculty members needed and 
the estimated numbef of students who will enrolL 

This kind of planning should utiMze the academic and business 
departrnentS: The overall framework in which the planning is done may be 
determmed centrally, but a great deal of the work has to b© done at the 
individual departrriental leveL This carries with it some potential 
difficulties if tho organization is unable to carry through on the plans. 
There is a danger of disillusionment and frustration at the departmental 
level if no results are evident after the amount of effort requifed m the 
planning, Out such a risk i&-nBCessary . 



Explonng Variables 

At this point one of the best uses to which theplanning data can beput 
IS to attempt a series of computer simulations or analyses exploring 
Changes m the different variables.. NCHEMS has developed several 
approaches to the pfOcess.(7) Models such as CAMPUS or DECADE offer 
aiternatives.{3) And fVlassy and hts colleagues have developed several 
financial planning models for use at Stanford. The Key point here is the 
need for a mechanism to e^fptore aUernajives in the context of a multtyear 
plan and the need for a framework within which to collect and organize 
planning data- 
One of the secrets of managing the planning process is to remain 
flexible and not force the organization to foMow rigidly a specified plan 
that is clearly obsolete Frequently, an academic unit will see a series of 
paths it might wish to follow. After a while it wilt be known if the present 
path IS productive; if it is riot, the unit may wish to move to another area. 
It IS possible by means of the basic data provided by the computer to 
make assumptions about possible paths depending upon the degree of 
success of the particular one being followed. (2) In all of these planning 
procedures it is crucial to have appropriate programs on the computer, 
ranging from pure data storage for retrieval to analysis to simulation. 
Modern planning has developed along with computer capacity, and it is 
now virtually impossible to do a sophisticated job of planning without the 
help of a computer. 



Monitoring Performance 

The next step iri the planning process is to develop measures to 
monitor performance- These are the basis for determining an organiza^ 
tion's progress in achieving its objectives. They may signal a change in 
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fesaurce allocation bicatise of the success or faiiure of plans. Such 
fiiasures ire difficult to develop and generally have nol been handled 
m\\ in acadefnic organisations. The meaiure shcuici be an index rumiDef 
in wfiich all tfieyariabl9i of peflorniancefor whicfi the dean, for e><ampla, 
is respDnsibie are included. These should be waighted in some iyst#m 
acceptable to all administrators invalved. Thus, a syiterti might include: 
number of bachelor's cJegrees awarded; number of Ph.D. degrees 
awarded , perhapson a c^er-facutty^member basisi'Some measurament of 
research Output; some indication of budget performanGe; and an 
indication of ihe general rating or rani^ing of the school In felation to 
corn pet iters. 

The d ilfictJlty lies in defining the quahty of performanee, of m era 
specifically, in measuriiig the quality €f education and research. 
Research quality is. perfiaps. eaiiar to measura than tnat of education 
because of the high correlation belw&sn quantity and quality of 
pubiiGations O) Ouahly oirepearch In this contsj^t would be meastired by 
the quality of tnejoymais in which the research reiuita are publish€d> 
Other, more sophist icited nnaasures would be desirable. Citations in 
other art icles arid books nriight serve as a rneasu re of quality, but they are 
expensive and ti ffie-cor^stjnfiing teescertain. 

The measurement of q ualily in education Is more difficult, hcwevar. 
Ihe qua I fly of th^ teaching is of tan measured by student questionnaires, 
but that system is fraugh ! with great danger.O) The best approach is to 
measure the acttJat outcome of the teaching prccess.d ) The problem of 
tirriing is Deviously importafit in such measurements. In professional 
schcols.for eKample.thebest standard might be success in the chosen 
profession five, ten, oft.vwenty years after graduation, measured toy such 
criteria assalaffor organizational role. Short -range maasurss involve 
lesting and must d«ai with all the attendant problems of that field. 
Neveftheless, some form of outcome measure is necessary In an 
evaluation index. 



Complcnientary Flans 

Until noyv we rave beer discussing only abroad type of pianning. Ttils 
miglit be called devetopment of the strategy and structure of the 
organization, arid in somesense itmight be viewed as the organ ization's 
maforplari;. ^series of complementary plana must alao be developed. For 
exampte. th^msnagementof cash requires a piannirg process of at least 
one liscal y€ar induration, in which the receipts and disburaenfients of 
cash are analyri^d and forecast on a montfily basis. The cash-f lovv plan 
enables an ofg^nizatiori to ifivest its cash in snort-ternn securitlea in an 
effective manner antd kmm it from devefopina seflous problenns In Its 
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cash account, Similar eximpies are afacijlty tenure plan and personnel 
flow plans for r€tlremant, prornotiori, etc . 

The Universityi Endowment 

Another ares of impoftance in planning relates to th^ irtdoys/merl oi a 
university. Th© optimal way to plan is to st^ft wvith a set of B)c^eGt€d 
ajcpenditures from an indowmsnt income over a period of about ten 
years- II it is going to be mianingful tnii expenditure plan rrrnJat, of 
caurse.ba lied totfie other planning process of trteQfSanl2ation.(2)Tnli 
pattern of axpanditures should be put inta a sinnjiation modfil tna! 
involvas the currant poftfQiio of the andowniant ^nd makas SDriB 
assurnpliDns based on historical fact about th© stock markat mm the 
bond market (if both exist in the pQrtfQlio).(8> Out of a Simulation of tHi 
typa, f nwhiGh the goal for the five- orten-year perlcd ia specified iinWr^s 
of a desired value for the andpwment at tre end of the period, the 
simulation rfiodeican dsterminethe dagreeof risk that should be t#ken In 
thepoftlolio, ruiadegreiof rtsl^ becomes afaclOr fortremanagBr^of the 
organization's endowment irisettingan invastment pdioy. 

The ba^fc plan for the endowment shc^uld InciiJdg a metnod 
avalualing the perforrriance of the endowmnt manager, such is Citting 
infornnationabout the perforrtiance ofthosa v^ho are rnana^ing poftfol ^os 
similafto tfieufiiversity's. Toooften the tendency Has Daaf> simply totijrn 
the endov^menl over to the managen trysting in the Quicorna ^Altheut 
measuring perf ornianee. 

Rjdical Alferrafives 

The planning process itself tends to be a sornewhat conservative 
operation. Iha tendency is to plan alcing tne lires that already axis* in tha 
organ nation, triera is usual iy pressure to cornpletathe plans quickly, and 
this pressure tends to ollrriinati attentiori to an it em like organiE^tiDnil 
structure, jAlso * under these conditions, ihi procesa planning peldcm 
t&ads to the abandonment of any activities, That Is ^hy a radKal 
departure from nornnal operations must be nandied #t the top i^vel of 
planning. fMore important, however. H is probably necisaafv ^o hav©a 
special session or to allocate specif ictimewhfin ihiire ^111 be an effort on 
the part of the relevinl people in the ofganliatlcn to thInK of FadHal 
alternalivBS. Such sessions should t>e freewheeling ones In the ssn Ss ttiit 
ariyonccan bring up itami, but there should also te^ planned agenda of 
items about wnich innovative ideas are neadad. In such ^ session jt Is 
desirable t^ha>/a access to a simulation of tre orgirii^ation 50 tnat, for 
escample, feStirnatos of the savings aridco^ts from dropping urits can be 
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deiirminedquicKly. Simllariy, a simulation can b©heipful in ditirmlnlng 
th€ way a nev/ organizational structur© might functicn- 

Another prcblim that does not racelve attantlcn during the. conven- 
tional pianning process is the Drganization's antrepreneufial activity. 
During the usual planning procass it Is urilikaiy that dians of department 
heads wMi look at the development of nondagree prDgrams, thi 
sstabiishmint of a night school, or other operations that differ from the 
normai. Now, hovvevsr, when universities need alternative souraes of 
incorna, this kind of activity is particularly Important. It is dasirabia to 
attend to such activities directly through special planning sesiions 
devoted spBcifically to the topic. They should be organized in a fashion 
sirnllar to that of the radical departure seisions. 



Conclusion 

In all of this activity, we are talking about a styl€ of managing a 
unjvarsity. Traditionally, universities have not been managed at all. They 
have tended to (unction as highly decentralized crgantizations In which 
deans and departrT^ent heads essentially operated in an autoncmoui 
fasion. This kind of operation was possible arid even productive when 
there were plenty of students and adequate risflurcea. Unfortunateiy, 
those days are no longer here, and we must now operate In a more 
deliberate way in order to utilize most affectlvaly the reiouroes at our 
corn ma rid. 
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CHAPTER 2 



by WILLIAMr . M^SSV 
Stanford University 



Planntiig and Modeling m 
Higher Education 



Attitudes lowmfd Planning in AtadmmB 

ThD critical vmpDrtance of planning in higher tduc&tlon his ntviF besn 
morecieariy manifest. Theyaarl9F5 is a timi of graat financial prtssyre, 
perhaps □npfecc^rtented, on colleges and universities. Mora impsftafil, it 
Is a tims of t' ^t to some basic acad&mic values; some wou^<d say itie 
viabifjt^ of the academic enterpf;3o iisalf is at intake. Piannmgli challense 
is not just to alleviate the cwmt pfesiut'es, but to assure tW the 
traditions of independence, creativity, and intellectual excellence syrvWe 
and hopefuiiy .prosper during the yeafi ahead. 

Until fairly recently the concept of planriing . or at least planning in an 
activist role by the central adrTifniit/atiQn of a universUy, was viewed as 
unnatural if not suspect. It is tempting to assume that the contrary view 
now has been widely adopted. But iVs still an uphill pull for a nurnber of 
very good reasons that are relevant to one therrie. Here's what some^! the 
skeptics say about planning and the application of anBlyticBl tools to 
academic admin^MtTon.^ 

Centriiized planning is dangerous because It takes the Ir^ftiatlv© away 

from those best able to exercise it: the faculty, departmint chairmen, 

and the deans of individual ichools. 

There is fa^r that authority will be ejcerDiaad by the wrong people, ^iven 
if \hm process Is highly participative, the hoops and hurdles of a formal 
planning process rnay tend to drive out acadep^^c creativity and 
judgiment in a n^anner cjascrlbad by Qreaham's Law. 

Detailed and scientific modeling i€heme§ that ire often aiiociated 

with centralized planning will niake it difficult for profaurid but 

qualitative judgementa to rrtalce thernselyii felt. 

Anothtf w^Qf\ quotation IHutirates the point. 

The success which this eltiant model has had , , . is matched only by 
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its failure to predict coffeGt.^y the actual c/oufse o? ey©nts-=a fine 

ll^gstration of the . . . fnaxim thai a imodel is niver defeated by facts, 

ihovvever damagimg, but only' W moit]M modiL. 

Tfiis argtimsnt takts imm from \hQ fact that the m/ost important 
judgerrienfs an^ acafleml/c insUlution has m make arr valua Haden and 
qualitative, fs^odels used mdmcriminaieiy rapreaant Uftfair and und©iira- 
ble connpetitiiQn. 

Plamniing dotsn't work anyway. We've betnpianning. fOff five yaars and 
look at lii© mess we*re in now! 

Tt\\B^'\w/m not necessarily irrational. In a highly uncertain world it may 
be better to design a control iystam that ralies m prompt response to 
feedback ttiari to try to pTogram #yeniis thtougli detailed pl'annlng, \ri 
addiHio^. tnere are rent, and to some r^teni lustified, tfir^ats, to the 
credibility of tiigher edlycation admrnistraiori and li^a planning process 
we try 10 lead. Antmiportant qu^st-ion is whetfier imperfect planning teadi 
to more ^r less stabPHiy and predtct^b^lity of expenditure's tviin periodic 
reaction [Qi environ menial/ ©ventB. 

Oth-er, Itess reasanable' objections are alio raiseirf in ^oppQ-^Jtion lo the^ 
apphc^tio-n of p'lanninfl princrpiis Iri higher edycatian. Thfse may stem 
ffom inherent ml^ttust off adm.mirjration or administratori. a destre to 
preserve the f talus quo toy "stonewaHing'' or "no re^thin-gism," oir from 
simple igndri r^ce or rT^^sur^defstandlrtg about ptonin^g principlts or about 
5the t.pec!fic prablems facing, the jn'Stitutlon. These lets reasonable 
o^bj^ciiona., w-^mf) mmimm. are hardly a eridlt to acadeniic ^afues and 
tfidition^. Nowaver, they i^auia not becontei* with the manifestation 
of differing valuer, and [udgements pursued vige-jously and in good faith, 
vyhich maHe any process of university decisi^cn-makjing an Inttnii 
axperlencf . 

Planning, as defined h^re, was not reai^V neoeisary as {©ng as the 
resoijrees avaiJabie to academiii were abundan? and gro^^lng. Only five 
years ago the mm of reexamininig tr^e ba^e bu^gat in a formal niuft^ >yaar 
conte^i ^ifass#riousl>f introduced at StanforcJ University. Prior to that tlrtii 
tiie planning procasi was Incremental, ftiativelv informai, and highly 
deceatraliifd. 

years of decentrariEation anijl iner^mental budgeting f^d to eome 
specific csnseqiuaincei for Stanford', rirst, pfocai^ wai ijciraordi^ 
nirliy effeGtlve in developing teacfnJni.aind researctiprDflriinii of very high 
qusiiiy, This point cannot be stfessed/ anOwgh; mgmd&mfc mtmtmn&M 
clearly c^n be enftiancad and e^en maKlmiisd, But the pmcmu if§0^ 
generated iA?hat Or. Cyert has termed "organizatidnal slaek;" Sines 1970 
Stanford has cut soffieSarTiiUiafi of tht budget base with JliVfe sorleys 
effect on acadeniic pFograma. itGaySe thesi euli hwve oofTii ffoffl both- 
the idminsstratiori and the acadefmic departinsnts, It would be wrong to 
gay that one group or the oth€f were mm to slae^ building 
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during the golden age of resources. The main question now, of cnurse, is 
how much further the i,nitituti'on can go without more dramatic an.d 
serious co'nsequences. 

It seems clear iftai higher aducation will have to g concerned with 
efficiencyi as wetl as eftecli venesi in thf€ years to c^^ie. The importance 
of this duial goal underlies Ihe CiUrrent stress on accountability to staiti 
anid federal funding soyfces, to sludents who pay tuition, to donors, ind 
even to oneself. Higher edycation has becom^e loo large a user of the 
society's resources tO' e^scpec! dlffefem t'reaimanti 'especially in a time of 
diminishing enrollnnents arid incre.asing compelition fronn other soeietal 
programs. The problenn iistofiny a \^aiy to be reasonably efficient withoyl 
sacrificing overall ef^fectivenes;s, ©specially on the non-quantitaiiva 
dimensions that are esseniiai iioi am institution's mission. The planning 
process, and the proper rofe of modeling in it, offer one sol'utiQn. 

A group of my colleagues at Stanford have been working hard to 
develop planning processes and models that meeUhese challenges. The 
foUowing paragraphs describe the models, stome of the implications \\hm\ 
mn be drawn from them, and the process by whicfi tlney have comia to 
^avi a ceftain amount of intluance at Stanford. 

First, what are these mtadels^of designed to dio? They do not say whial 
programs should be strengther^ed, retained, or redtjced in scope. They do 
not fell a planner wihere to find "slack" in administration or ^Igawhine, 
They do not «ven tetl whm\ tuition to chafge. how many students to admill, 
iwhat the right payoyt frort! ando^meni ought to be, Intow big a budget thi 
insiitution sKoiuld ^ave, or how big a deficit or surplus ought to ba run in 
a g.iven year. They do proivide some practicaf guidance on the lalter set of 
questions. Further, by so doing, they make possible greater participation 
in the planning process 'fay membars of the UinlvefsiSy communfty and 
provide a useful input }/o the miore detailed and qyalitativa aspects of 
faculty and staff pfannirifl. 



The Stanfofd f mperience 

The Stanford approach co-ncentraties upon the growth rates of the 
components of income and expense. Figure 1 lists soma of tfriese 
componients and suggests sorne of the things one can d& to effect their 
levels arid rates of change. 

On the e^tpense s*de are wage-drive costs, other cost-rise factors^ and 
the need Uor qualily imprD^amentsand new programst.. Onthe incomi side 
lie payout from the endovvmant and gifts in add^ition to luMjon and other 
special items like indirecl cost recovery o^n sponsore^d research projects. 
Afiaiysis of Stanford's budget data yields tl^e imagnitude of thesa costs in 
a gi^en year A com-binaiton of empirical analysis of rT^ulti-year cost 
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histories plus economic reasoning can provide ©it imatea of their growth 
rates. 

Projection of the future growth rates of budget quantities Is a risky 
business, but it must be done. Here are some of tne results of the 
Startford analysis so far. 

• Singe universities are highly labor intenslv© Instnutlons, costs muit 
be expected to ris^ faster than th© rate of infiation In the economy, 
even assuming no chinge In program quantity or quality, 

• Analysis of Stanfoftf's 1974 operating budget into wage vs. inflation^ 
driven components suggests the following approximation for cost* 
rise*: Cost-rise - Intlation rati + 0.7S x Hm^ per capita Income 
growth rate. 

• For the period from 1966 through 1974 the annual cost rise as 
estimated by the above formula was 7.0 percent (2.1 percent in real 
terms)^. This was 1.4 times the rate of Inflation, and about 15 
percent higher than ihe U,S, Office of Education Higher Education 
cost deflator. 

• During the same period Stanford's core aparatlng budget grew at an 
mnm\ rate of between about 7.9 and 8,S pereant, (The exact rate li 
difficult to determine because tha operating budgot definition was 
being extended to include previously non-budgited expenditures.) 
Sinca the number of students renniined virtually eonstant during 
these eight years, the universUy wm funding improved quality 
and/ or decUning productivity at an annuit ratg of between 1 and 2 
percent. For four years during the lame period the iudget 
Adjustment Program (BAP) vwas eliminating ipaalflc expenditures 
totaling aboui 1 percent of the opi*fitlngi budget each year. 

The Stanford estirfiation of budget gmwm rates reprasents a refinement 
of the work started by Wiffiam Bowen in f96SJl) Thm m§thodQiogy u$b^ 
urgently nemdg to be tfeve /oped further ipfilM to dBtm for a broad 
crms-s§ction of yn/vers/f/es. This will not only lead to a better 
i'niderstanding of cost-rise factors, but will also allow our models to be 
ippfie^i broadly and in & comparative context. 

A critical concept in the Stanford mQdaling worK Is the concept of long 
rurit financial equilibrium. Simply stated, a budget that is in ^^equilibrium" 
Is one for which income equals expense in %hm current (base) year and the 
overall growth rates of income and iKpenseafa equal By maicing explicit 



*Wm Iflftail^ w© ua# the ^NP Implicit prl§e c3#flat«r. 

+ Thi ONP pftaa deflttor grtw it *n annual rmlB of 4 J pwoent on § uni^^Hy fiiosl ysif bssls. 
per eiplts ineome grew at about 2.7 ^pwrotnt ptr year. 
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eshmates of long range growth rates and bringing them into the planning 
pro'^ess one hopes to avoid the tendency to deal with budget imbalances 
by making short lerm "fi^es" that tend to mask real problems or make 
thmgs worse in the long run. 

A number of key tradeoffs are highlighted by thinking of long run 
financial equilibnum as a constraint on the planning process. These 
rnclude the tuition growth rate, the amount of budget reallocation (i.e. 
reductions in prDgram to make funds available for new ventures), 
endowment payout, and possible ehangas in the university's size and 
structufe. The notion of a tradeoff is critica! because when planners 
-push in" somewhere in the system, the requirement for balance of 
budget levels and growth rates causes something to be "pushed out" 
somewhere else. Quantification of these relations is a major objective of 
the modeling. 

One of the most important tradeoffs is shown in Figure 2. The growth 
rate of tuition, net of inflation, is plotted on the horizontal ajcis. On the 
vertical a^JSisthe "net funded improvement factor." When rtiultiplied by 
the previous year's budget, this determines the amount of new money 
that is made available for things like innovation, quality improvement, 
and meeting new demands for accountability or equity, In other words, 
the growth of the budget from one year to the next is the sum of 
necessary cost-nse on continuing programs plus '^net funded improve^ 

^Concentrate first on the solid line in the center of the figure. It implies 
that a little more than 2 percent real growth in tuition will be necessary 
even if no net funded irnprovament is allowed. (Change vvould still be 
possible if funds are reallocated away from old programs each year) This 
is close to the growth rate projected for real personal disposable income 
per capita. It is about the minimum increase in tuition that can be 
expected in thi private sector of higher education given currently 
envisioned conditions. Siiould a one percent net funded improvement 
factor be necessary for institutional vfabMify. a tuiiion growth rate of 
nearly twice that of real personal disposable income p^r capita will be 
required. 

Stanford's real tuition growth rate was 4.1 percent dunng the period 
from 1966 to 1974. This is consistent with a net funded improvement 
factor of a little over 1 pircent. {The actual funded improvOTent factor is 
estimated batvvsen 1 and 2 percent during these years, implying that 
other sources of funds ware supplanting tuition to some extent. ) Gross 
funded improvament (Including BAP reallocations) averaged between 2.5 
and 3.5 percent. 

The solid line In the figure depends on another constraint not 
mentidned yet. The long run financial equilibrium should be stationary, in 
tht sense that the proportion of the budget supported by endowments 
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should stay tha same over tim«. Other definitions of stationary 
equilibrium are possible of coursi. An "Intergenerational equity'* argu^ 
ment in favor of this requirement Implies that the purchase power of the 
endowment, defined in terms of the fraction of the total program of the 
university that is supponed, will W pfesen^ed. Future students willen|oy 
the same benefits from the endowment as prasent ones do, given 
statlDnary equiilbrlum. 

Even H one doesn't accept the Idea of ataticniry equilibrium the upper 
line is the I rmh for the position of the tradeoff between tuition growth rat© 
and funded improvement. It can be reaGhed by budget reductions beyond 
those that might be necesiary to achievt stationary equilibrium. 
However, points above and to the m of the upper line are not practical no 
matter how much budget reduction is attempted. 

The implieation of the long-run flnanelal equilibrium model applied to 
Stanford data Is that the "price" of private higher education surely will 
grow relative to the prices of other goods and seMces. Indeed, It will 
probably grow faster than the growth rate of awage family Income, For 
the pubiie sector, increasing support at similar rates would be required 
from a corr^bination of state funds and student faes. Despite the under-^ 
standabli concerns of students, parents, and those In state government, 
it is difficult to see any practical way of halting this upward trend 



in 



costs. 



The long run finincial equilibrium model also has Implications for the 
endowment payout rate. The model can be used to determine payout as a 
function of the type of equilibrium (whather It is stationary or not) and the 
funded improvement and tuition gfo*lh rate policies, as well as total 
return from investments and the flow of new gifts to endowment. The 
endowmint payout rate is set in the content of m spending^iaving strategy 
rather than only on the basis of market performance measures like total 
return or dividend and inttrest income. 

For Stanford, it appears that a payout rati of bitween 4,5 and 5 percent 
will be about right. This compares to the 5,5 pereent that had been 
budgeted and the approximatefy 7 percent scheduled to be paid Jn 1975 
given the recent stock market decline. 

The list modeling application which Is tht most significant, was 
invented by David Hopkins of Stanford's Academie Planning Office, It is a 
model for the transition of the university budget to equilibrium. 

To see the significance of this model it is important to consider the 
context m which it was developtd. For some time prior to the summer of 
1974 a combination of intuitive ludgemtnt, long range financial pro|ec- 
ilpnS and the risults of the model building efforts dascribed so far were 
slgrmling that Stanford vMouid^be In for Incriasingly heavy flnainelal 
weather^he evidence was ha^y. but the several independent approachei 
seemed to be signaling the same thing. This eulmlnated in the 
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development of a detailed bottom-up five-year financial forecast for the 
operating budget. The university had previously been using ten-year 
pfoieciions of financial pafameters for the University's overall or "con- 
solidated" budget. However, this vvas the first effort to develop a set of 
preclictioni that could be defended logioaliy on an item-by-ltem basis and 
applied to the budget that detirmines general fund alloeations. This 
forecast was completed during the surrimer. It showed annual deficits 
growing to some $22 million in 1979-80! 

The problenri could be ittributed to a number of causes that were fairly 
clear ex fio$t fBOto but very difficult to have predicted In advance, Tfiey 
included Inflation, the decline in the stock market, and softening of 
government support. Also, soni© policies like a too-high andpwment 
payout rate and a too-low tuition increase for 1974-5 had contributed to 
the problem. The question that faced planners in Septemberi974 was, 
"How much of a budget reduction would be necessary, and over what 
period of time could it be mada?" Those responsible for budgeting asked 
the modelers, "How can you help— by next week?" 

The "Transition-to-Equiiibrium IVIodel/' whose main results are shown 
in Figures, provided an answver. The model starts from the detailed five 
year financial forecast mentioned above, invokes the constraint of 
stationary long run financial equilibrium at the end of the forecast periof., 
assumes a desired time distribution of gap-closing riieasures, and then 
solves a system of 16 simultaneous linear equations. In addition to the 
yearly reductions that would be needed to achieve budget balance and 
equilibrium by 1979-80, the model estimates desired budget levels, 
endowment balances, and the deficits to be incurred each year on the way 
to equilibrium, 

This exhibit shows three of the many runs of the model made In the 
autumn of 1974. The middie cun^e suggests gap-closing maasures 
totaling $10.2 miliion, to be achieved during a three»year period, This 
target was adopted and announced by President Lyman at the October 
1974 Board of Truitaes Meeting, In addition, the various prasentations 
made to the Board, the Faeulty Sanate, and other groups made heavy use 
of the five-year financial foracast and thetransition-to-equilibrlum modaL 
President Uyman's Budget and Priorities Commission (eomposed of 
students and faeulty as well as administrators) reviewed the reasoning 
that led up to the decision to set the *'gsp'* at $10,2 million, including the 
logic and applicability of the modeL They concluded that thare was a 
problem and that the target was reasonably correct. 

Here are some of the reasons why even this crude model has had a 
substantial impact, 

• Long-run finanQlariquilibriurfl Is a useful construct that is under- 
standabie and has considarable common sense appeaL From a 
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technical standpoint, it provides a set of terminal conditions for what 
otherv^ise would be an inf inite-horizon decision problem. 

• It was possible to establish a logical and explainable relation 
between the highly disaggregative'bottom-up" five-year forecast and 
the gap^closing target that would bring us to equilibrium. Without 
this link it would have been much more difficult to agree on a 
realistic target. 

• The model brought the funded improvement factor {set at 1 percent), 
tuition growth rate, endowment payout, and other variables all 
together into the same conceptual pacKage where the effect of 
tradeoffs could more easily be seen. For example, the effect of 
changes in tuition or funded improvement policies could easily be 
represented in terms of "the gap." 

• It is possible to do sensitivity analysis on key parameters. The most 
important one is shown in the exhibit. It rather conclusively 
demonstrates that the recovery in the stock market hoped for by 
many would not make our problem go away. Thus it eliminated from 
contention the argument that a strategy of "watching and waiting" 
might be better than a painful budget balancing pfogram, 

• Since it is easy to rerun the mode! when data change (currently a run 
costs about 22 cents) it Is possible to trace variations in forecasts, 
assumptions, and choices upon the budget balancing target. Since 
October the "gap" has migrated from $10,2 million up to more than 
$12 million and now back down to between $9 and $10 million. Thus 
the budget balancing program can be dynamic In the sense of being 
responsive to changing conditions and assumptions, 

• The modal deals with a multi-year time horizon. Since the achieving 
of equilibrium is set at several years in the future, extreme shortterm 
fluctuations should be damped out. This property will become 
particularly important as the model Is run and rerun over a succes- 
sion of years, with differing assumptions. 

The significance of the model is attested by the fact that the Prasldent's 
Budget and Prtorities Commission has fecently formed a Task Force to 
continue a review of the evolution of the model, the assumptions that are 
going into it, and the results therefrom. This development is welcome for 
many reasons, not the least of which is the expertise that will be brought 
to bear by faculty colleagues. 
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Looking to the Future 

Where do the Stanford modelefs go from here? The immedjate agenda 
IS the task of ej^tending the trarisition mode! to accept uncertain 
parameter estimates and yield probaDility riistrfbutions for key budget 
quantities* including the gap. Progress on this aspect has been made 
already. It is important to understand better the risk involved in forecasts 
and calculations, and to communicate at every opportunity the fact that 
results are subject to uncertainty. This is particularly important in 
multi = perlod planning where a given year's target will be seen to fluctuate 
from c^ycle to cycle. Further steps, of a more basic research nature, 
include interesting control theory problems to be solved in the context of 
long run financial equilibrium. The group is making ether modeling 
thrusts as welL 

Models and planning definitely apply to higher education. Several 
conclusions have resulted from the Stanford group*s thinking about the 
academic planning process and. in part, from attempting to apply models 
to it. For many, these points outweigh the ones made by the critics of 
planning and modeling quoted earlier. 

• Centralized financial and institutional planning is necessary be- 
cause, in academia, the commitments made to or decisions made by 
one academic unit can have a profound effect on other units. In other 
words, the university must be viewed as an integrated whole and not 
a heterogeneous collection of schools and departments. Global 
financial constraints must be well understood. Models can help one 
to look at the institution as a whole. Indeed they may be essential for 
accomplishing that purpose. 

• The ecology of a top flight academic instititulon is relatively fragile. 
Bringing out the best of human inteilect in teaching or research 
requires a hospitable and reasonably stable environment. At the 
same time, one must respond to changes in financial parameteri and 
the external economic environment. Given this, the absence of 
effective planning means a high degree of reactivity, start-stop 
budgeting, and the probable erosion of morale and accomplishment. 
Models can help in the process of developing multi-year plans, and 
can help stabilize the academic environment by putting bounds on 
uncertainty and minimizing surprises. 

• Participating in pianning and decision making by faculty and others 
is impofiant. There are many wise heads In a university including 
minds the administration can scarcely do without if the best possible 
decisions are to be taken. Participation in the planning process may, 
in the long run, reduce the sense of frustration and mistrust that is 
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sometimfeb apparent today. (This by itself would be a mcijor henefit 
to academic institutions and those who live and work in them,) If 
used correctly, rnodels can enhance participation If used wrongly, 
they can make the planning process even more opaque.. 
Effective decision making requires the marshaling of data in a way that 
enhances the opportunity for judgement. Effective participation requires 
in addition a shared set' of concepts—a framework within which to 
interpret data and debate assumptions and choices. Simple hut relevant 
models can play a key role in furthering both objectives. 
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Introduction 

it is ironic that the facade of the 1960s, an era of unprecedented 
prosperity, closed with an economic outlook for higher' education that 
could only be described as serious for most institutioris and of crisis 
proportions for some. Cornell, one of the leading universitits in the 
country with an educational responsibility of world-wide scope, emerged 
from the decade in a financial position which, while better than most, 
required stern measures. In the face of mounting daficits the University 
adopted a three-year program of budget cuts designed to bring its 
operating expenses Into fine with its income by the academic year 
1973-74. It was clear from the outset that this program, even if It were 
successful, could provide no more than temporary relief. What was called 
for was a long-range planning effort, one that would help chart Cornell's 
course far beyond the moment of a balanced budget. With this in mind, in 
1972 Corneirs president appointed an Advisory Committee on Long 
Range Financial Planning and gave it the task of assessing the financial 
state of the private portion of the University, establishing gurdelines for 
long-range planning in the light of this assessment, and most important- 
ly, evaluating the academic consequences of such planning. The scope of 
the Commlttee*s investigation covered a broad range of topics, but the 
following five areas were considered in depth: 

• Academic Affairs 

• Educational Goals and Priorities 

• Academic Productivity 

• Nonacademic Affairs 

• Tenure and the Reward System 

This paper gives same of the central conclusions from this study and 
presents the case for strategiu academic program planning in the context 
of an academic community. 



29 




30 STRATEGIC PROGRAM PLANNING 



While the study was made in ^572 and widely discussed at Cornell and 
elsewhere shortly ihereaaar. because the economic storm was not 
directly overhead, the University was slow in responding and implement- 
ing the needed changes. Events between 1972 and 1975 have only 
outlined in bold relief the urgent need for both strategic academic 
planning and the implementafiDn of these plans. Ourinc) this period the 
following series of economic waves rolled over our society, with each one 
dealmg a special blow to univefsilies: the contraction of the economy 
with Its accompanying unemployment and decline of the stock market, 
the sharp rise of infiation to dO'i)vlB digit heights, the impact of political 
instability both at home and abroad, and the long-term ramifications of 
the oil embargo with its greatly mcrea^uU energy costs. The accumulated 
effect of these events shows that a proiorged delay m implementing 
strategic decisions only exac^^rbates the .Dnditions and makes them 
more difficult to deal with at some future time. While universities are not 
used to conscuousiy thinking about liming, events of thg past five years 
have emphasized that timing is an important and sometimes a controlling 
factor : 



Balancing Expense and Income 

In order to carry out the mission of the Cornell study, it was necessary 
to make a detailed review of the financial aspects and to re(at€ thest to 
the academic side of the University = While there was, of course, a wealth 
of information contained in the annual financial statements, It was very 
interesting to observe that in general it was not aggregated in a manner 
such as to be either readily understood by the uninitiated or directly 
useful in the academic decision process. Further, the nature of the 
mteraction between the ditVerent categories of income and expense was 
not at ail apparent. Though deeply experienced In neither the accounting 
practice nor the formulatior of financial reports, the Advisory Committee 
did make a careful review of this aspect and attempted to put the 
information In a form which could be readily understood by the academic 
community. In fact, the translation of financial information into a form 
useful to nonspecialists is of prime importance in an aeademiG setting. A 
very brief review of the financial findings and the kin'is of policy liiuas 
they unveiled will now be described. 

Growth often conceals defects, and the symptoms of financial distress 
began to appear in about 1967. Prior to this time, national economic 
growth coupled with a greatly eKpanded level of government and 
foundation grant activity masked the need for close scrutiny ot the 
financial commitments which had been undartaken. driven upward by 
program e^^pansign. the annual increase in expenditures had far exceeded 
the historic rate of about 4.5 percent. This is clearly apparent from Figure 
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1 . When the rate of increase of income faltered, Cornell slowly began to 
realize how thin its margm of safety had been. Beginning in 1967 
substantial annual deficits began to occur, and they increased to almost 
two million dollars per year in 1970 and 1971. Thus, appro^.imately two 
rriHIit-n doHafs was being liquidated annually to meet operating expenses 
- a sum, which if fetained, could be used to generate additional income. This 
very brief account of financial history shows how easy it is for an institu- 
tion such as Cornell to slip into deficit financing and that once having 
slipped into this mode, sudden rsmedres are riot available. The academic 
and financial momentum of universi'i'.es makes rapid response to a 
deteriorating t^ituation almost impossible. Continued deficits impair the 
vigor of current operations and undermine the basic institutional fiscal 
structure. A necessitous university cannot long .'^ernain free and indepen- 
dent - free to seek and speak, independent to choose its unique 
programs. 

The overall strategy of the study was to assume that the program 
reduction measures already introduced would result in a balanced budget 
condition by 1974 and that the critjca! future need would be to match the 
rates of growth of expense and income. Thus, major attention was given 
10 studying the growth rates of expense and income. In analyzing the 
trends, we tried to use categories which not only helped to understand 
what was happening but also lay at the base for prescribing remedies. 
Figure 2 shows the average annual rate of expenditure increase per 
student for some selected time periods. The data in Figure 2 show that no 
single category was responsibte for ^he growth: rather, growth permeated 
the system. The fact that 'Mnstructlan*' and ''Student Aid'* had high rates 
of increase per student for the decade of the 196Qs. indicates that the 
increasing costs in these areas far exceeded the growth in numbers of 
both students and faculty. While the three-year period 1966-69 was one 
in which serious deficits arose, there were already Indications that the 
rate of growth was being slowed down. But not until the year 1970-71 was 
there anything approaching a full realization of the University's dilemma. 
Included in Figure 2 are comparative data from a study Jointly sponsored 
by the Carnegie Commission on Higher Education and the Ford 
Foundiitlon, This study, conducted by Professor E. Chelt of the 
University of California at Berkeley, resulted in a book entitled The New 
O^piBSBion In Higher Education: A Study o( finmcmi Condi f ions Bt 41 
CollBgeB and Universities. Examination of Figure 2 shows that Cornell fell 
betvfsen the categories of "schools headed for financial trouble" and 
"schools in financial difficulty.*' Furthermore, the Cheit study showed 
that ihe two categories 'Instruction and Departmental Research" and 
*'Studint Aid" dispfay a diagnostic difference in comparisons of those 
"not in fmanclaf trouble" with the other two gfoups. Without going Into 
details, this highlighting of "Student Aid" proved valimble in our study, 
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Comeli Univtriiity - Endowtd Collegei Ithaca 

Teui Eduoaijonif Educ. i inslmctlwi Student Safety 
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1 969-70 

1970^71 0% -0.3% -3.7% -0 4% 0% 11% 
Carntgle Commisslsn en Higher Education Study 1959*60 to 1§ii*70 



SchoQlnotin ^ ^ Q^,^ ^^^4 7 3^/^ 12.0% 

Schools headed for ? ne/ A os/ ? ?§/ i a i e/ 

hnanc^ai difhcu.t, ^^5% 9.5% 9-0% 6.0% 31.5% 

Ftgurd 2, Avtrage Annuai Rati of EKpendlture Inoreasa Pm Sludent 



because it focused attention on this category and revealed appreclabie 
ambiguity in Cornell's definition of this terr*i. The final objective of the 
expense growth analysis was the surrirrfary givf*n in Figures, it gives the 
estimateb of the annual percentage increase in total expenditures per 
student by category source. Column I shows the results of analyiing 
Corneirs experience for the period 1967=70 and it shows that the overall 
growth rate in expenditures per student was 7.5 per cent. Column II, 
•'Possible Cornell Projection/* shows the growth rate levels which the 
Advisory Committee thought feasible if stringent control on the budget 
were introduced. It assumed that general inflation in the economy at large 
would be reduced from 4.2 per cent to 3.5 per cent. The overall target ihen 
was a 6 per cent growtf^ rata of total expenditures per student. Column III 
shows the comparable results from the Carnegie Commission study of 
*^schoQls in financial difficulty'* while Column IV shows their ''best 
judgment'* projection. It maintains the 4.2 percent inflation rate. 

The totals shown in Figure 3 together with the preceding discussion 
indicated that the probable rates of growth of expenses would be between 
6 and 7 per cent depending on whether the genera) infltllon rate was 
between 3.5 and 4.2 percent. 

The next step in the financial review was to make a parallel analysis of 
income and compare !ht '*best judgment*' projection with the txpenditure 
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results. The results are given in Figure 4 which shows the annual 
percentage increase of total income per student. The sources of ineo m 
are listed and it should be noted that the Universfty has at beii only 
partial control of these sources. Column 1 gives the income analysis for 
the 1967-70 period with the total rate of increase of 6.8 par cent. 
Comparison of this figure with the 7.5 per cent growth rate of 
expenditures (Figure 3, Coiumn !) accounts for the deficit position of the 
University, Coiumn II shows the *'best judgment" projeeton of inCQme. 
Note that it anticipated an appreciable falling off of the ^ate ^f growth ©f 
gift income, a slight reduction in investmant income, and in order to meet 
the overall 6 percent goal it was shown necessary to incftaie the tncomi 
from student fees. This latter conclusfon pointed up the fact that the 
percentage of income from studen! fe^s had over a pthod of time been 
anowed to drop> and it was absolutely necessary to inarease this 
category. This conclusion led to fecommendatlGns with regard to the 
steady-state size of the student body as well as the annual rite of 
inerease of student fees which would be neecttd in order that expense and 
income would balance. 

The expenseHncome analysis led to a whole series of recommenda- 
tions, many of which were directly related to academic affairs, the 
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make-up of the student body and the faculty, A of these reooin- 
mendstiona are given betow, 

• #xp#ns#-/nc0m# mmglnB are very ami// and the University is 
living close to the of its resoureei. Thus, it is imperative to pur- 
sua a budget balancing plan and effect controii over expenditures, l\ 
is interesting to note that this reoommendation is just now being 
implemented in full forat, 

• tnflBtion in th& nBtional Economy i$ the criticei el^mBnt in incrBas^^ 
costs. If national inflation rates eontinue at a high tevel (4,2 per 
cent!) then Corneli would have to initiate very itringent measures to 
keep the average annual rate of eKpenditure increase per student to 6 
per cent. Of course, now that the econorrtlc waves previously 
mentioned have rolled ever the universltlei for the last two years, we 
can see how prophetic this reeommandatlon was. Howeveri in 
looking to the future we can also see that nattonal economic and 
pontlcal factors wiH In ait probability continue to Infiuence the 
Inflation rate and universities will continue to be the victims of th|§ 
process. 

• Tfte /ncomt dtWvtd from Btudwnt fee$ 1$ a QritiGB! factor in balancing 
the butigst. One can no longer e^cpeet to enhance this source by 
increasing the numbers of students, so it is inevitable that higher 
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fees wiil be required. The probable rate of increase wili m between 6 
and 10 per cent depending on the nationa! rate of inflation. 
Concomitant with this is ?he growth in financial aid to students. It 
n-.ust be carefully managed in order to meet both the educational 
objectives and financial realities. 
» In order to Dfing the system under control, unit pianning at the smafh 
est BCad&mlo^budgetary prograrn i&ve! must be instituted. Unit plans 
should include definition of program purposes and scope, stafting 
plans, performance measures and evaluation procedures. The events 
of the past two years have brought home the absolute necessity of 
this recommendation and it is now being put into effect. 
The overaH result of the financial analysis was a realization that it 
would be extremely difficult, but not impossibte, to effeci a stable 
financial condition. Some very difficult decisions would have to be made - 
aecisions requiring the cooperation and understanding of all members of 
the academic community including undergraduate and graduate stu- 
dents, faculty, research personneL administrators, support statf, and 
alumni. The financial review also pointed out whera questions should m 
asked and whore policy formulation was required. The nature of these is 
described in the next section. 



Some Questions ^nd Findings 

Cornell of the 1960s was part of a tremendous natignal educational 
boorn . Nationaliy, enroilments more than doubied, income almost uipied 
as did expenditures, and the level of financial support from government 
contfacts and private foyndations raaehad nev^ heights^ As the nation 
moved rapidly toward a system of mass higher education, the demand 
seemed insatiable. This period of unpracedanted growth has led m to a 
turning point in the history of higher education in the United States. Over 
the past hundred years, enrollment in institutions of higher edueatlon 
had. on the avefaga. doubled every fifteen years. It is now clear that this 
process cannot continue and we will shortly be confronted with a new 
dynamics of growth ^ the number of high sehool graduates will decline 
markedly in the next fifteen yeafs. Thus, one of the most fundamental 
issues which arose was the nature of ComeM's response to the new 
dynamics of growth. Specifically, what siis shauld Cornel! be? 

Strange as it may seem, the Advisory Committae could find little 
evidence that the question of a steady-state siz^had aven been serloyely 
considered at CQmelh Thus, one of the moat basic planning parameters 
had not been datermined. Investigation showed that there was oonsidef' 
able evidence that the ineremental growth in the number of studems had 
been used to offset Increases In expenditurei. Once the Interplay of the 
numbers of students and the ©ver-rlalng aKpanditures was brought out, It 
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was clear that past practice could not continue unabated. Thus, an 
important recommendation was the the University examine Its objectives 
as regards size. The Administration responded promptJy to this a^nd 
established the policy that the total enrollment should rise from ths 
existing 15,200 to an upper limit of 16,500 students. It is interesting to 
observe that the internal distribution of students between fields of 
specialization and between undergraduate and graduate levels, still 
remains to be analyzed in any planned manner. 

Concomitant with the size of student body, the Advisory Committee 
addressed the matter of faculty size. A^ain, the unplanned ubiquitous 
growth of the 1960s had a major influence on the size and distribution of 
the faculty. For e?eample, from 1960 to 1972 the number of faculty 
members increased at about twice the rate of the student body and other 
data showed that the number of support pernonnal grew at a rgte 
essentially proportional to the s(ze of the faculty. While a kind of loost 
)ystificatlon for this growth was made on the basis of expanding 
graduate and research actlvltyp again there had been no overall University 
policy with regard to the size and dlitribuiion of the faculty^ nor had there 
been a conscious consideration of student/ faculty ratios. The basic 
question was, what iS the proper size of the Cornell faculty and support 
staff? 

An examination of this question opened up a series of fundamental 
issues which have yet to be resolved. Serious questions had to be asked 
about the deployment of faculty and the size of classai, the disffibution 
of faculty between disciplines, the distfibution of faculty between the 
various ranks and promotion policies, and other equally important topics. 
An investigation of class size revealed some very interesting things. 
Figure S shows the distribution of the number of coyrsii by the sizi of 
the course enrollment for four of the endowed colleges at CornelL In such 
majDr ynits as Arts and Sciences and Engineering It can be seen that 
appfoximately 50% and 40% of the courses had ten or lesa students In a 
class and that about 85% of the courses In these two units had twenty or 
less students per class. Figure 0 shows the distribution by credit hours In 
courses of different size, and together with Figure 5 reveals that a 
relatively small number of students benefit from the great numbi^r of 
small classes. While some argue that such smalt classes ntcessirfly 
result In vastly superior Instruction, there Is little evidence to support this 
claim. One suspects that in some cases virtue is attached to eictravagint 
practice. However, one must be mindful that such gross indiaatQrs slyr 
over many factors such as the distfibution of students and resources by 
field, the relative and changing attractiveness of different fields, and 
measures of quality. This information on class slit led to a sarloui 
eximlnation of further expansion of the faculty. This examination 
resulted in a 1973 administrative policy decision to essentially halt the 
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addition of more faculty, and in 1975 this was toughened further to a 
policy of rtduction In the slie of the faculty. 

This presentation does not permit a detailed deiarlptlon of the analysis 
and recommendations which followed from the full eonilderatlon of class 
and faculty siie. However, as mentioned above, such important issues as 
the size of the support staff* the distribution of faculty between ranks, 
and the policies of promotion ware all reviewed. The thing to bear in mind 
Is that significant conclusions about the academic dimensions of a 
university were obtained from a study of the sort described here. 
However, such a study assumes that the background information is 
readily available and in a form which Is useful for the academic decision 
process. It was a sobering experience when the Cornell Advisory 
Committee learned that the needed information was not readily available 
and that it had to be generated as part of the study. In fact, the absence of 
such a system at Cornell led the Advisory Committee to make the 
following recommendation. "Proceed now to develop a modern measure- 
ment and Information system which will provide: (a) an Improved 
system of reporting academic efforts and results, (b) the data resource 
base for program planning and evaluation including cost Indices of 
diagnostic significance In such areas as undergraduate Instruction, 
graduate instruction, research work, support activities, teaching loads, 
minimum or critical program siie, and other areas/' I wish I could report 
that this recommendation was both welcomed by the acadamie commu- 
nity and implemented by the University. Unfortunately, such is not the 
case, and even today we have made only a modest beginning at 
Implementing a modern, useful measurement and information system. 

Traditionally, measures of academic effectiveness have not been well 
defined and when such measures have been applied, financial dimen- 
sions have been conspicuous by their absence. Because of the nature of 
the decision making process in a university, wherein each discipline 
strives to Improve Its own program and eminence. It Is not surprising that 
this state exists. While there Is no substitute for this primary role of the 
discipline, it results in proliferation, self-sustaining justification and lack 
of concern for the combined effect of diselpllnary decisions. However, we 
will have to realiie that there are costs to diversity and that the 
aggregation of Isolated decisions which maintain diversity can mount to 
sizeable financial obligations. The higher levels of administration are 
thereby confronted with the accumulated pressure of separate discipli- 
nary aspirations and are forced to make decisions with little quantitative 
or comparative data. Usually, only such gross Indices as student/faculty 
ratios, fraction of tuition to total income, degree production, or research 
support per faculty member have been determined. Information Is not 
available which reveals the Interactive nature of the many aeademlc- 
flnanelal decisions. For example, cost indices of various undergraduate 
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and graduate degree programs do not exist, nor is there reliable 
information on the interaction between the two levels of Instruction. 
There is a further ramification of the lack of an adequate measurement 
and information system which should be mentioned eKpllcitly. On 
cannot take advantage of studies and information generated by other 
institutions if the knowledge of one's own institution is deficient. This 
extends beyond mere measures of productivity and includes the need for 
sharpening the bases for Judgments of quality. In a period when difficult 
choices have to be made, comparative information is invaluable. Not only 
is comparative information useful in itself, but it encourages a policy of 
openness. Comparative evidence is essential in order to judge selective 
exceitence. One is forced to conclude that regardless of historical 
precedent or the seeming distasteful nature of things quantitative or 
pecuniary, universities must develop measures of program effectiveness 
and cost indices if they expect to plan and control their futures. In short, 
there is no substitute for good data widely distributed and understood in 
order that universities understand themselves. Further, there is no 
substitute for informed, forceful leadership. 
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Administrative Information 
Systems for Planning 



Abstract 



When the Univarslty of Pennsylvania adopted a responsibility canter 
accounting structure* budget and departmental staff required new 
support Administrative Information Systems for planning and control* 
The deiign and usa of theie iystenns are presented in this chapter. All 
discussion is related directly to the experiences of the university and 
ipeciflc examples are presented of the use of various Administrative 
Information Systems to support the processes of budget planning, 
budget development, budget approval and budget control, 

Introduction 

The title of this chapter suggests a general treatment of the 
development of Administrative Information Systems (AtS) tor planning. 
The interests of the conference limit the scope to AIS for planning In 
higher education and the interests of the author further limit the scope 
to budget planning and control systems In operation and under 
development at the University of Pennsylvania. 

An emphasis on budgeting results from the philosophy that the 
academic and administrative planning processes generate the inputs for 
the budgeting process, Sudgeting is a quantitative expression of the 
fiscal planning that supports other planning processes. Without adequate 
budgeting, the other planning processes may become exercises in futility 
because the necessary resources to implement plans may not be there 
when needed. 



•The ^ign and Irnplementition of the ffspoflsibJlity iweufltlng syitifn at the 

Univifiity of Pennsytvinla l9 due largely to the iffofti ©f Dr. John N. HobSt8tt«', Associati 
Provost for AMemlc Planning. The Penn Planning System has been ckveio^ by Dr. Roben 
^frisky. 
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In this discussion unless otherwise qualified, thtword budget f^feri to 
a one year fiscal plan. The proeess of budgeting builds on previous 
budgets and actual results and considers future financial performance, 
The result of the budgeting process is a budget(s) for the next year and an 
understanding of how this one year budget relates to longer term goals 
(e.g.: reach and remain in financial equilibrium while funding program 
improvement at 2% per year, or generate a surplus of X per year to apply 
to the accumulated deficit, or do not exceed a planned deficit level over 
some period), 

AIS support the budgeting process in several ways: 
» Provide a base of data on current and previous years actual and 

budgeted fiscal performance, 
• Provide a data base for factors affecting fiscal performance. At the 
University of Pennsylvania these factors include a numb#r of Items 
related to income and expense, (see Table 1). 



Tabit 1 
Ineomt 4 iJcpsnse Itsms 
University of Pdnnsylvanii Sudge t 

Income: 

Tuition ^ numDers of undergraduate and graduate students in varioui 

schools and departmenti and their patterns of taking courses^ 

Fe«s application fees by school 

ScHalirshipi by school and source 

Invdstment Income — by school, by fund 

Oifts and Qrants by iChoolt source, duration, and restrictions 

indirect Cost Recoveries by school and source 

Sales and Services ^ by school and type. 

Spealal State Appropriation ^ by school and type 

General University Income ^ by sogrce and how apponioned to schools, 

Compensatlen salaries, fringe benefits and eontracts of administra- 
tive, aeademic, clerical, and service personnel by Individual schooISp 
departments, etc, 

Cyrrent Expense expenses for supplieSi phones, computer seivlce, 
travel, etc. by school, department and budget accounts 
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Table 1 (Conl.) 

Equipmfnt — expenses by school, department, budget account 
Student Aid ^ restricted and unrestricted student aid by student, 
graduate and undergraduate, department and school 
Overhead (Indirect) Coiti ^ by school indirect cost for student services, 
libraries, operations and maintenance, auxiliary enterprises, general 
admmistration. general expense, and space usage and charges 

5* Provide mechanisms for projecting future fiscal performance based 
on current and past data and known and projected trends. Asso- 
ciated with budget projection is the need for rnechanisms to 
facilitate the development and testing of planning strategies to 
achieve prespecified fiscal performance. 

• Provide mechanisms for analysing submitted budgets to assure 
conformance to overall guidelines. 

• Provide mechanisms for controlling organizational tahavior to the 
submitted approved budgets at appropriate levels of organizational 
hierarchy. 

At the University of Pennsylvania primary emphasis in using AIS 
support for budgeting is on the mechanisms for projecting performance, 
relating distributed budget plans to overall planning, testing detailed 
individual budgets for conformance with authorized plans, and control- 
ling expenditures and income to budgeted levels. These mechanlima are 
most clearly understood when they are related to the organizatjonal 
structure of responsibility center accounting at the university, 

Reiponslblltty Center Structure 

Under responsibility accounting, the schools within the University of 
Pennsylvania have become responsibility centers which are responsible 
not for controlling their direct expenses to some preset budget level, but 
rather responsible for balancing total expensei to total Income. For the 
academic year 1974-75 there are twenty-three responsibility centers at the 
university each headed by an academic dean or a director. The sarvlce 
units including the libraries, buildings and grounds, and central 
administration are expense budgeted indirect cost centers. The budgeted 
costs of these indirect cost centers are spread to the responiibillty 
centers based on historical usage of their services and these budgeted 
Indirect costs are included in the total cost for which the risponsibility 
centers are held responslbie. Also incfuded as an indirect cost is a charge 
for sptci occupied by the responsibility center. 
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In addition to their direct ineoma (from tuition and fees, gifts and 
grants, indirect cost recovehei, investment income, and sales and 
services) the responsibility centers receive an alloeatien of the general 
university income. This allocation, referred to as subvention, is not 
distributed on an algorithmic basis. Rather, th,^ Provost of the University 
to whom the responiibility centefs report, sets subventions to express 
the academic priorities of the institution. Subventions are increased to 
develop and /or maintain excellence and may be reduced to expreiSi. 
perceived needs for reductions in certain areas. The Provost is aided in 
this subvention setting process by advice from the Academic Planning 
Committee and by data on subvention requirements from the responsi- 
blMty centers and the Budget Office. 

At the conclusion of the fiscal year, the responsibility centers have 
either a surplus or a deficit based ori the differanee of total Income 
(ineluding subvention) and total expenses (ineluding indirect costs). A 
banking mechanism has been established to provide year to year 
continuity. In theory, fesponsibility center surpluses are deposited In the 
bank at interest for subsequent develepmental use by the responsibility 
center. Correspondingly; reiponslbillty center deficits are covered by 
loans from the bank which must be budgeted for repayment at interest in 
later years. In practice, these are difficult times in which to capitalize a 
bank and without capitalization it has been impossible to make real loans 
and pay real interest. Temporarily, deficits are being budgeted for 
repayment over five years and these repayments are being employed to 
pay back previously attained surpluses of the centers. 

The fiscal performance of the university is the sum of the performances 
of the responsibiHty centers plus the sum of the differences between 
budgeted and actual income and expense items that have been fixed to 
the responsibility centers during the budget process. Responsibility 
centers are held responsible only for their budgeted undergraduate 
tuition income and their budgeted indirect costs and undergraduate 
student aid. In recent years when uncontrollable and under-predicted 
increases in energy costs have caused the actual Indirect costs to exceed 
budgets by appreciable margins, responsibility centers have been held 
responsible only for the predicted and budgeted portion of such cost 
increases. They have, however, been held responsible for the recent 
precipitous drop In investment income, not because they could control it, 
but because they budgeted the income with knowledge of the risks. 



University of Pennsylvania Budgets 

Not surprisingly the budget structure of the university reflects the 
organizational structure of the university. Income-expense budgets are 
represented by a 47 row, i column matrix illustrated in Figure 1, 
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iach fesponiibility center has an inaome^expense budget of the matrix 
form presented in Figure 1 and the inGonne^expenie budget matrix of the 
University is the sum of the matriees of all responsibility centers. 

In Figure 1 the columns of the budget matrix represent the unrestricted 
and restricted funds for the three major activity categories: Instruction, 
Research and Organized Activity, The rows breai^ down the source of 
income and expense for each of the activity categories. Unrestricted 
items are discretionary to the university, while restricted income Is 
available only to support the corresponding restricted axpense. Restrict- 
ed accounts, which must be balanced, include externany spunsored 
research projects, restricted gifts, ermieal practices, and endowed 
pro]ects such as endowed chairs. 

There are certain strong ties between the restricted and unrestricted 
tjudQeis. As an externally sponsored research project progresses and 
difect expenses are incurred, the corresponding Indirect cost recovery 
percentage becomes unrestricted Income to the University. The buildings 
and equipment portion of the indirect cost recovery is retained as general 
university income and a portion is collected as *'Rollforward'v The 
remainder Is passed on to the responsibility center sponsoring the project 
as Indirect cost recovery income to cover both the indirect costs that have 
been assessed against the responsibility center and the unbudgeted 
administrative and aervle© support functions provided to the proieet by 
the responsibility center. From a somewhat less positive viewpoint. If 
expenses are incurred in a restricted budget that cannot be covered by the 
restricted income, the uncovered portion becomes an unrestricted 
expense. For example, when the recent reduction In investment Income 
left several of the endowed professorships at the university without 
sufficient income to cover the committed cost of the chain, the 
fesponsibility centers involved had to cover the additional expense from 
their unrestricted Income. 

Because the restricted budgets must be balanced and since their 
effects on the unrestricted budgets are well known, most budget analysis 
concentrates on the total unrestricted column of the budget matrix. 
Unless explicitly stated to the contrary all further discussion of budget 
matrices refers to this one column, 47 row matrix. 

The budget matrix of a responsibility center summarizes the depart- 
ment budgets of the center. Typically each department has one or more 
accounts in the university accounting system and each account Is 
expense budgeted separately with direct expenses categorized by class of 
personnel ser^iices, (e.g.: administrative, academic, clerical) class of 
current expense (suppliei. travel), and class of unlvefslty services 
(computer, telephone). Indirect cost centers have the same budget 
account structure, but are iummarlzea by the expense portion of the 
budget matrix only. 
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Expense budgating and control as prtdticed by the indirect cost 
centefs Is fairly well understood and further attantlon hare is not 
necassary. Responsibility center budgeting and eontrol is, howevar, not 
well understood even at the univariity and furthar discussion helps to set 
the foundation for the discuision of AIS presented in the riext section^ 

Figure 2 presents the unrastricted operating matrix for a typical 
responsibility canter. This rndtrix. which Is produced by the Penn 
Planning System (PPS), contains ail of the unreitrieted income and 
axpensft Itemi referred to In the inifoduction. This matrix rapresants the 
approved budget submitted by the responsibility center Several Items 
requim further olariflcation; 

Tulti&n, Uridergraduata tuition InDOma is determined by crediting the 
school with 10% of the tuition paid by its enrolled undergraduates and 
90% of the historically smoothed share of the tuition paid by students 
taking its undergraduate courses. The 10% term Is designed to cover the 
additional expense of enrolling, adiviiing, and graduating a student. An 
exponentially weighted historical srnoothing \% applied to the 90% factor 
in an attempt to smooth the budgetary effects of abrupt ehangea In 
student interasts and therefore enrollment patterns. Since undergradu- 
atas are admitted, and tuition levels set centrally without direct control of 
the Individual schoolSt the responsibility centers are guaranteed their 
budgeted undergraduate tuition income for purposes of determining 
year-end fiscal performance^ Actual enrollments and tuition raceipts are 
recorded and this data is employed In determining the next year 
guarantees. Graduate tuition income is determlnid by crediting the 
school with the appropriate share of the tutlon paid by students enrolled 
In Its graduate coufses. Smoothing is not done and the income is not 
guaranteed since the school sets the tuition and admits the students, 
$fud§nt Aid. To create an incentive for a school to secure restricted 
student aid for Its students undergraduate student aid is determined by 
historicaify smoothing the total restricted plus unrestricted student aid of 
students enrolled in its courses and then subtracting the restricted 
student aid for the school. Although undergraduate student aid is 
eitablished as a guaranteed cost for determining year-end fiscal 
performince, actual expenditure data is recorded for determining the 
next year's guarantees. Graduate Student aid is treated similarly except 
amoothing is not employed and the cost Is not guaiBnteed. 



AIS for Bydgeting 

The University of Pennsylvania instituted the described responiibillty 
center organiiational and budgeting structure with little AIS support. 
Although a standard accounting system existed, it was expenditure 
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4/2/75 PENN PLANNING SYSTEM 

SAMPLE OPERATING BUDGET RISPONSIBILITY CENTER 
(CREATED; 4/2/75) 

1 REVENUE 

2 Tuition 

3 undargrad 
graduate and professional 



4 

5 Special Fees 

6 Scholarihips 

7 endowed 



10 other 

11 GSAS 



13 Gifts and Grants 



1 5 federal 

16 state 

1 7 Indirect Cost Recoveries 
18 



19 Mlseellaneous 
20 



27 aeademic 
28 

29 service 



7866 
4012 



52 
0 
0 



8 gifts ^ 

9 U.S, government Jf 



12 investment Income 9J 



65 



1 4 private ®5 

0 



0 
524 



Sales and Services ^9 



85 



TOTAL DIRECT iNCOME 8686 

21 Special state Appfopriation ^ 

22 From General University . 
23 



TOTAL AVAILABLE 9^0^ 



24 DIRECT EXPENDITURES 

25 Compensation 

26 adminiitration 



4540 



3010 

clerieai ^ ^1! 



60 



30 employee benefits 

31 Current EMpense ^33 

32 Equipment || 

33 Student Aid 

34 undergraduate ™ 

35 graduate and professional 37| 

36 TOTAL DIRECT 

37 INDIRECT COSTS 

38 Student Sefvlees iff 

39 Libraries 
40 



355 

Operations and Maintenance 552 

41 Aux. Enterprises 38 

42 General Administration 

43 Genera! Expense ||| 

44 Space Allocation 5f ^ 

45 TOTAL INDIRECT gffg 

46 TOTAL EXPENSE 9ff| 

47 VARIANCE "^^^ 

Figure 2. FY 1S75 Unrestricted Operating Budget for 
Typiaal Responsibility Center 



ADMlNiSTRATlVE INFORMATION SYSTEMS FOR PLANNING 61 



control orientecl. A!So initially, the responsibility center budgeting 
process was maintained by the centra) admlnistratiori and not integrated 
into the accounting syitern. Because budgeting was not well understood 
by the reiponslbllity centers, the foHowing sorts of things happened at 
the responsibility center level during the budgeting process: 

• Tuition IncDme was claimed for students taNing courses in other 
sehools and for itudents taking courses who had been forgiven 
tuition. 

• Indirect cost recovenes were claimed for grants that had expired or 
which were paying very low overhead rates. 

• Funds spent for student aid exceeded those charged On responsi- 
bility center budgets. 

The responsibility Centers had great difficulty controlling to their 
budgets because the accounting system reported only eKpenditures, not 
income. Moreover, the philosophy of responsibility aentef accounting 
required shifting reiponsibliity for expenditure controls from the eantral 
administration to the fesponsibiiity centers. During the resulting learning 
process, funds were spent imprudently. 

As these effects were observed, it became apparent that new AIS were 
necessary to support the budgeting and control process. 



Budget Planning 

The Penn Planning System (PPS) has been developed to automate the 
budget planning pfoceis. Written in APL, PPS provides a gsef oriented, 
interactive approach to budget planning. An income-eicpenae budget 
matrix of the form iiluitrated in Figure 1 serves as the data base for PPS, 
Because the budgets of ail responsibility centers and of the total 
university are represented in this form, PPS may be used at the total 
university, tne school, and in some cases, the department ievel to 
facilitate budget pianning. 

An example drawn from the total university budget shows how PPS is 
used. Figures 3» 5, and 6 Illustrate the results of three steps in the FY 1976 
total university unreitrietecl budget planning. Figure 3 prtstnts a base 
unrestricted income^expanse budget matrix for the general univeriity. By 
taking the current best prediction of every Income and expense item In the 
matrix and removing all known non-recurring Income and expense items, 
university budget staff develop a base for projection of future years 
performance. 

During a dialog with the Penn Planning System, the escalators 
presented in Figure 4 are developed for each of the non total items In the 
budget matrix. In this particular plan for example, It Is asiumed that 
undergraduate tuition income will increase by 10.6%, graduate tuition 
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PENN PLANNING SYSTEM 

UNRESTBiCTED BASE BUDQIT (SAMPLE) 
(CREATED: 4/2/75) 



1 REVENUE 

2 Tuition 



16 fadtra! 



49401 
28159 



3 undergrad pi^i? 

4 graduate and prof^isional tg? 

5 Spaeiai Fees ' q 

6 Scholarships q 

7 endowed 0 

8 gifts 0 

9 U.S. government q 

10 othif 0 

1 1 GSAS ^gg 

12 Investment Income 

13 Gifts and Grants 

14 private q 



0 



16 state QQ^i 

17 Indirect Cost Recovenei ^^^g 

1 8 Sales and Services 

It Miscellaneous 64138 

2U TOTAL DIRECT INCOME ^^"^^ 

21 Speeial state Appropnatton g^^^ 

22 From General University gg^^ 

23 TOTAL AVAILABLE 

24 DIRECT EXPENDITURES 
aa Compensation 

26 adminiitration 253^5 

27 academic ^^20 

28 cierieai 0q 

29 sen^ice g^3g 

30 employee benefits 

31 Current Expense 

32 Equipment 10683 

33 Student Aid ^^43 

34 undergraduate ^^^q 

35 graduate and professisnal satg? 

36 TOTAL DIRECT 

37 INDIRECT COSTS 

38 Student Sftfvlees ^ 

39 Libraries l^aTg 

40 Opefationi and Mamtenance 

41 Aux, Enterpfises ^^ir 

42 General Adminiitration g^g^ 

43 general Expense y^^B 

44 Space Alloeat[on ^^q^^ 

45 TOTAL INDIRECT 

46 TOTAL EXPENSi ,|J4^ 

47 VARIANCE 

Figure 3. FY 197i Unlvtrslty Unfttstrieted Bas@ Bydget 



52 



AOMtNtSTRATlVE INFORMATION SYSTEMS FOR PLANNING 53 



PENN PLANNING SYSTEM 

SAMPLE ESCALATORS 



1 


REVENUE 


1 


1 


Tuition 


I'M 


3 


undergrad 


1 ,11 
I'M 


4 


graduite and prgfassional 


1 11 
1 ■ I 1 


s 


Spicldt F€6S 




6 


SchoiErihlpi 


1 


7 


sndowsd 


1 


8 


gifts 


\ 


9 


U.S. QQvornmsnt 


■j 


10 




\ 


1 1 


GSAS 


1 


12 


Inv8stniint incomo 


\ 


13 


Gifts and Grants 


1 


14 




1 


15 


f@d@rBl 


% 
1 


16 




1 


17 


indirect r^f^^t R^^nw^fifl^ 


1 07 

1 iUf 


18 


S^ios and Ssfvicfis 


1 .08 


19 


M i^ffillAn^<^ijs 


n 6ft? 

U» Wg r 


20 


TOTAL niRpnTiNrnMP 


1 Aq 


21 


^n#f^i3l ^tate Afmrrinri At inn 

u^w^ lOi ^151^ n WM' WUI l3liU{ 1 


1 07 
1 *Mf 






1 .Up 


23 


THTAL A\/AM A^l P 


i HQ 


24 


5IRPCT EXPENniTllRP^ 


1 


25 


Comptnsation 


1 .08 


26 


adrninistrattQn 


1,08 


27 


aeadamia 


1.08 


28 


cleartdal 


1,08 


29 




1.08 


30 


©mplgyea binefits 


1.08 


31 


Current E^cpanse 


1.08 


32 


Equipment 


1.07 


33 


Student Aid 


1.06 


34 


und@rgraduat€ 


1.06 


35 


graduate and professional 


1,0? 


36 


TOTAL DIRECT 


1.08 


37 


INDIRECT COSTS 


1 


36 


Stud#nt Seryicas 


0.963 


39 


Librartai 


\m 


40 


Optratlons and Malntenanoa 


1.09 


41 


Auk, intirprlses 


1,03 


42 


Ggnaral Administration 


1.07 


43 


Gentral E^cpanss 


1.13 


44 


Spaoi Allo^tlon 


1 


46 


TOTAL INDIRECT 


1 


46 


TOTAL EXPENSE 


1.08 


47 


iXCiSS (DEFICIT) 


1.23 



FIgura 4, PY 1975 Proj«etlon Eseaiators for PY 1S76 
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PENN PLANNING SYSTEM 

UNRESTRICTED PROJECTED BUDGET (SAMPLE) 
(CRiATED: 4/2/75) 



1 REVENUE 

2 Tuition 

3 undtrgrad 

4 graduate and pfofassiona! 

5 Special Fees 

6 Seholarships 

7 endowed 

8 gifts 

9 U.S. government 

10 other 

11 GSAS 

12 Inveitmant Ineome 

13 Gifts and Grants 

14 private 

15 federal 
IS state 

17 Indirect Cost Reeoveries 

1 a Sales and Services 

19 Miscellaneous 

20 TOTAL OIBECT INCOME 

21 Speeiil State Appropriation 

22 From General University 

23 TOTAL AVAILABLE 

24 DIRECT EXPENDITURES 

25 Compensation 

26 administration 

27 academic 

28 clerical 

29 service 

30 employee benefits 

31 Current Ejcpense 

32 Equipment 

33 Student Aid 

34 undergraduate 

35 graduate and professional 

36 TOTAL OIBECT 

' 37 INDIRECT COSTS 

38 Student Services 

39 Libraries 

40 Operations and Maintenance 

41 AUK. Enterpriiei 

42 General Administration 

43 General Expense 

44 Space Allocattori 

45 TOTAL INDIRECT 

46 TOTAL EXPENSE 

47 VARIANCE 



54638 
31144 
23494 
497 
0 
0 
0 
0 
0 
0 

756 
584 
584 
0 
0 

9501 
3315 
624 
69915 
4977 
26274 
101166 

45485 
4175 

27351 
5746 
1026 
7167 
6322 
187 

11373 
8643 
2730 

63347 

430 
6335 
13291 
619 
6883 
9594 
7828 
43980 
107327 
^6161 



FiBure 8. FY liTS Unlvtrslty Unrsstrlettd Projwtlan Budget 
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PENN PLANNING SYSTEM 

UN RESTRICTED TARGET BUDGET (SAMPLE) 
{CREATED: 4/2/75) 

1 REVENUE 

2 Tuitmn 54g3Q 

3 undergrad 31144 

4 graduate and professional 23494 

5 Specis) Fees 497 

6 Scholarships q 

7 endowed p 

8 flints Q 

9 U,S, government □ 

10 other 0 

11 GSaS q 

12 Investment Incoina 755 

13 Gifts and Grants 584 

14 private 534 

15 federal q 

16 state Q 
1? Indirect Cost Recoviries 95Q1 

18 Sales and Services 3315 

19 Miscellaneous @24 

20 TOTAL DIRECT INCOME 69915 

21 Speciai state Appropriation 4977 

22 From General Uniyeraity 26274 

23 TOTAL AVAILABLE 101166 

24 DIRECT EXPENDITURES 

25 Cofnpinsstion 42172 

26 administfation 3873 
2? academic 25370 

28 clerical 5330 

29 service 952 

30 employee benefits 6648 

31 yUrrent l^pense 5864 

32 Equipment =173 

33 Student Aid 10549 

34 undergraduate 8017 

35 Qraduate and pfofessional 2532 

36 TO T A LDIREGT 53759 

37 iNDlRECT COSTS 

38 Student Services 399 

39 Libraries 4949 

40 Opefations and Maintenance 12328 

41 Aux. Entefprises gig 

42 General AdrTilnlstration 6385 

43 General iKpensa aaS9 

44 Space Allocation 7828 

45 TOTAL INDIRECT 41 4Q7 
4a TOTAL EXPENSE 100166 
47 VARIANCE i 000 

Figures. FY 1976 University Unrestrlotsd Targtt Budg#t 

DO 
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incon^e by 10% - current e>(pens« by 8% , and so on, During mis dialog 
one could also fix certain changes to an absolute rather than a relative 
srnount. 

The preceedinq oaragraph minlions tuition mcome increases as 
through arbitrarily choSin. in fact. PPS was employed to invtstioate a 
nurr.ber of tuition increase alternatives. The particular mcreises min= 
tmned here are based on one particular rationale. Since tuition pfovides 
approVimateiy half of thfi university urirostr.cted income, it must be 
increased to cover appro>.imately half of the university budget problem 
whirh 'would have been m excess ol SIO.OOO.OOO without the tuition 



When the developed escalators of Figure 4 are applied to the budget 
rr^atrU of Figuri 3, tne one year bydgot projiotion of Figure 5 results. 
Using PPS to make .ilternative multi year proiection slydies, university 
budqet planners deeded that complete correotive action must be applied 
,n one year In another dialofl with PPS, a control strategy was then 
dr-veiopea IQ r^^iuce direct and indirect (e«ipt for Auxiliary Enteroriies) 
e,'pend,iurB9 enough to not only remove the projected deficit but also 
create a contingency fund of $1 ,000.000, Figure 6 presents the resulting 
target budget rriatrix, 

li IS important to realize that the purpose of this planning exercise is 
really to come up with equitable targets for theexpense budgeted mdirect 
rest centers wr„le this particular dertionst rated strategy is based on 
eliminating the proiectid deficit m a single year, o'^^e^^f P'f " 
fisral equilibrium could have been evaluated with PPS. The deficit 
elimination strategy presented here is based on expenditure reductiori 
oniv clearly the individual rosponsiblltv centers must base their budget 
balancing strategy on some comb.natlonof income increase and expense 

""on^equitable overall expenditure levels have been prolectad for the 
indirect cost centers catBgory totals, the budget planning process is stm 
not compieto New information concerning econoiTric conditions, testing 
of new strategies and/or difficulty in the budget developrr^ent process 
n,ay require another overall budget planning cycle to establish new 
gu idelines. 



Riiduvt Development 

Th*< second phase of budget planning, development, begins with basB 
data 'generated in the first phase. Indirect Cost Center budget 
development is rather straightfof^ard. The uncontrollable expense stems 
(mortgagea rents, utility costs, etc ) are then subtraoted from oategory 
total., and overall budgeting guidelines are establiihed in terms of 
prevtous year budgets ^ {J 
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At Penn FY 1976 indirect cost centar budgeting followed this pattern 
through the bydget divelopment stage. From the data presented in 
Figure 3-6 plus Known and projected uncontrollabie increases, it was 
determined that overall controMablc FY 1976 indirect costs shouid be 
limited to 977% of FY 1975 levels. A 95% target was given to the vice 
presidents responsibile for indirect cost centers with the adnfionition to 
practice selectrvityacross their budgetary units, but to present totals that 
met the 95% guideline. Because all inMationary increases had to be 
absorbed ar>d budgets still cut 5% this vwas an uncomforiable gujdeline. 
The e^tfa 2.7^'0 wasresarved as s contingency to facilitate the practice of 
selectivity across indirect centers at the Presidential leveL 

Budget development for FY 1976 for the responsibihty centers included 
the following steps: 

1 The budgeted indirect costs determined m the budget planning 
process were distributsd by category to the responsibility centers 
based on pr€v>ous year actual distributions^ 

2 The fesponsibiht y center subventions were detefmined. as dis- 
cussed prevfously. 

3. The effects of new tuition rates, new student admission policies, 
and nevv student aid forrnylae wvere factored into the tuition and 
student guarantees, and nevw guarantees were produced. 

4. The above determined four fixed numbers (subventiDn, under- 
graduate tuition income guarantee, undergraduate student aid cost 
guarantee, and total indirect costs) plus the bank payment status 
were then presented to the responsibility centers in the form shown 
m Figure ?. 

5 ResponsibilMy center personnel then employed the data in combina- 
tion sfl/ith the best available projections of income and expense items 
to produce the PPS default budget projections for the responsibility 
centers asshovvn in Figure 8. 
6. Finally the responsibility centers vwere requested to subnnit a plan 
for balancing thei r budgets justifying all changes from the default 
budget projection . 
In developing their budgets, the responsibility centers can make use of 
PPS to test out short and long term strategies. For example, to achieve 
short term budget balance they might choose to increase their graduate 
tuUion and decrease their controllabie current expenses. Recognizing, 
htswBvof, that r^uch an approach would not solve the long term problems 
of an inflationary economy they might vvish to explore the effects of 
»ncroasing undergraduate and graduate student enfollment, filling posi- 
tions of retiring faculty with loyver paid junior faculty, attracting more 
research money, etc. PPS provides an environment ^here combinations 
of these strategies are readily evaluated. 
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PENN PLANNING SYSTEM 

Center 7 

PROPOSED SUBVENTION (SAfs^PLE) 
(INCLUDING space aliocation of 722) 

21 Special state Appropriation 0 

22 From General University 1258 

TOTAL 1268 

Preset undergraduate tuition income: 4189 

Set totai UNRESTRICTED student aid equal to 1658 
(includes estimated undergraduate aid ^ to 1174) 

TARGET indirect cost (including space aitocation) 3675 

USEABLE BANK BALANCE 145 

BASIC RESOURCE PROJECTION FOLLOWS 

GIVEN: 

FY 76 ^Projecticn) subvention = 1258 

space allocation ^ 722 
REVENUE 11104 

EXPENSE 10689 

VARIANCE 415 

Projected variance plus Subvention = 

< 7.6% of Projected Revenue 

< 7.9% of Projected Expense 

Figure 7. FY 1976 Reipotisibility Center Dtfault Budget 
Summary 
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PENN PLANNING SYSTEM 

DEFAULT TARGET BUDGET (SAMPLEj 



REVENUE 
Tuition 



8388 
4189 

yndergrad 



479 
0 



4 graduate and professiona 

5 Special Fees 

6 Scholarships q 

7 endowed q 

0 

0 
0 

106 



8 gifts 

9 US govgfnnnen! 
10 other 
n GSAS 

12 Investment income g= 
Gifts and Grants 



13 

14 private 

15 federal 

16 State 
Indirect Cost Recoveries 



65 
0 
0 



0 

9Z 



17 _ . 

18 Sales and Services 

19 Miscellaneous ^^.^ 

20 TOTAL DIRECT INCOME ^^^^ 

21 Special State Appfopriation _ 

22 From Genera! University inn^ 

23 TOTAL AVAILABLE ^^^^^ 

4721 
390 

507 
74 
0 

are 

59 



24 DIRECT EXPENDITURES 

25 Compensation 

26 administfation 

27 academic 

28 clericai 

29 service 

30 employee benefits 

31 Current Expense 

32 Equipment ^glg 

1174 
484 



33 Student Aid 

34 undergraduate 

35 graduate and professiorial ^J^^ 

0 
108 



36 TOTAL DIRECT 

37 INDIRECT COSTS 

38 Student Services 

39 Libraries 

40 Operations and Maintenance 

41 Auk. Enterprises 

42 General AdnninistratiDn 

43 General EKpense 

44 Space AllQcalion ^^7*^ 

45 TOTAL INDIRECT ^§.'1 

46 TOTAL EXPENSE ' ^^^ll 

47 EXCESS (DEFICIT) 

Figure 8. FY 1978 Responsibility Center Dafiult Budget 
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in practice ^he budget piannmg prcjcess and the budget developmint 
process are titrongly coupled and relatid to the process of budget 
nporovai Several iteratirns of these processes generally occur. 

Budkli*t Apprcn j/ 

At Penn there are^ !wo unrestricted budget approval processes that 
rnyst be supported by AlS outline budget authorization and account 
buciqet recoriciljaiior! As each process is applied m responsibility 
centers or indiroct COS! centers, siight modifications in the process may 
be required Outline budget checkirg and authorization for the expense 
budgeted iridirect co?.t centers is a straightforward well understood 
pfocess and needs relatively little AlS support. AlS support being 
developed for the responstbtlity center outline budget authorization 
process will provide an item by item compariion of the submitted 
buclqets to the* PPS projected default budgets. Differences are reconciled 
through responsibility center and budget office discussions. The ac- 
cepted authorised outline budgets are then ennployed by responsibiHty 
cent.jfs eind budget staff as base budgets for future year projections with 
PPS 

The account budget reconciliation process is common to both 
responsibility and indirect Cost ceniers Once outline budgets are 
authorized, the centers prepare detailed account budgets for accounting 
System control purposes. Accounts typically represent a department, 
office, project or fund and are either restricted or unrestricted. An 
individual center may have one hundred or more accounts. Since account 
budgets are submitted as prepared, the AIS hnust rnonitor whether the 
Sum of the unrestricted account budgets of a particular center agree with 
the authorized outline unrestricted budget. 

An AlS module is currently under development to compare the running 
total of submitted center unrestricted budgets to the authorized outline. 
When the module ^s applied the first account budget to cause tolal 
expenditures in one or more categories to exceed authorized limits by 
some tolerance will be rejected. !n addition to performing account budget 
checking it will also save the authorized and projected base outline 
budgets for PPS. 

Budget Control 

As has been indicated previously, one of the more seriQus problems 
that the university has experienced in instituting responsibility center 
accounting has been budget control When responsibility centers do not 
receive up-to=date information on income, they cannot control expendh 
turfis efficiently. An income-expense reporting system has been under 
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development for some time and is just coning into production status in 
1975, 

A typical reSDOnsibllity center income-expense monthly iummaFy 
report {see Figure 9) summarizes all unrestricted and restricted accounts 
for a responsibility or indirect cost center. The coltjmn labeled BUDGET 
in Figure 9 presents the accounting system recorded budget for each of 
the income and expense itenns of the rows. The YEAR-TO'DATE and % 
RECEIVED OR EXPENDED columns are self-explanatory. The column 
labeled PROJECTED VARIANCE presents the differences between the 
budgeted amount and the projected amount based on year to date 
figures. 

In May 1975 the reports are stiil being developed and reconciled to the 
rnonthly accounting reports. To date most of the trouble has not been 
with AIS developnnent. but rather with cleaning up the data base 
associated with coding the types of accounts= Initial experience suggests 
ho^vever that the inconne-expense reports will be extremely usefuL 

Conclusion 

The Universit/ of Pennsylvanfa has made a significant investment In 
AIS to Support the budget planning and control processes for its 
responsibility center organization. The experience to date., while occa- 
sionaliy frustrating, has been very positive. It is certainly ciaar, that 
without appropriately designed and implemented AIS, the university's 
move to responsibility center organization and accounting would have 
failed. 



CHAPTER 5 



by FRANKLIN PATTERSON 
University of Massachusetts 

The Politics of Expectation 
in Educational Change 

George Santayana. who generally had a rather gloomy view of 
numanity s long-range changes, said of life that it is not a spectacle or a 
feast, but a predicament. To a fair degree, his diagnosis applies to the 
relationship between education and the newer technologies. Webster 
suggests such synonyms for predicament as dilemma, quandary, plight, 
fix, lam, and picKie. 

Perhaps the most drastic of these synonyms don*t apply, but the 
situation of higher education and technology certainly has some of the 
features of a quandary or problem. While becoming a mass phenomenon 
in our country, higher educatiof! has remained a laborHntensiv©. 
high^cost activity, profoundly resistant to newer technologies presumed 
by their promoters to be potentiaiiy ui^CM^^? to instruction. 

Scepticism about instructional technology and its potential magic is 
wide-spread in the 1970s, running far beyond the fusty acadernic 
community A young friend put it this way recently: 
•'Educational innovation has been taking quite a knock lately — pick up 
a national news magazine or, for that matter, your local Sunday paper, 
and chances are. tucked away with items about the vagaries of General 
jUi Amin or the possible shortage of seeds for home vegetable gardens 
will be something about the national trend of 'returning to the three 
R s^. These articles are usually not very specific, but tend tn disparage 
such things as the new math, self-paced learning, teaching machines, 
educational television, and a permissiveness that leads to the perditior 
of entropy. Such articles appeal to that part of the American soul which 
years, in this Bicentennial era, for 'fundamentals'." 
In addition to mass scepticism about the newer instructional media and 
forms, it is not difficult to find more thoughtful scepticism on the part of 
scholars as diverse as Nisbet. Bruner. and Barzon. This is certainly a 
change from the educational writings of the 60s. In 1966 in his 
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introduction to a book called MBn-MBOhlne Syst&ms in Education, John 

Guy Fowlkes said: 
"It saems evident that the classical concept of schooling can no longer 
hold. Indeed, a single worker, called teacher. Is no longer qualified to 
stimulate and direct learnars ... It is fortunate indeed that the specific 
detail demanded for effective learning and teaehing is now possible 
through the use of man-machine systems ... In an exciting and sound 
fashion, . . . computers, media tachnoiogy, and systems technology... 
pertain to instructional, admlnistrativei pupil personnel serviceSi and 
preparation of staffs for educational Inititutlons In terms of the society 
of today and tomorrow and as opposed to the society of the past." 
Slightly less rhapiodiG, but similar thoughts were offered by David A. 

Sohn In a 1964 book entitled ProgmmB, TBaahBrs, and Maohines: 
"It is likely that programmed instruction will be with us for a long time. 
Wriat it has told us of the learning process and what will be discovered 
may have vast implications for education. No one can predict how 
widely it wjll be accepted, but It is a revolutionary development that 
holds great prornise/'(5) 

An opinion of the author expressed in 1966 in ThB Making of a CoU^ga 
has a quaint ring to it now; 
"The technologists of communication are rightly not modest about 
technical capabilities of their field . . , The net message, in reply to 
queries about what education can expect to have from communica- 
tions technology in the next decade or so, is; 'Anything you want', 
What such technoiogists say is that In terms of technical facilities for 
information transfer, the present state of the art is such that the only 
real limits are those that may result from timidity, lack of imagination, 
or lack of funds on the part of education. Even If a specific technical 
davica does not now exist, if neaded and demanded, it is likely to be 
devised and produced. "(^) 

With a certain amount of realism, I noted that there already eMiated a far 
greater tachno!ogy for information transfer than schools, colleges, and 
universities had begun to think how to use. Examples of tsehnology for 
instruction then already available laid the basis for some questions and 
some more than ready answers; 
"Should colleges and universities want the kinds of Information 
transfer facilities and systems that modern technology can make 
available? And If they should, can obstacles of ftnanca and lingering 
Lyddite sentiment among faculty be overcome? 

The answers to both questions, with some qualification, are likely in 
the long run to be affirmative. "(^) 

What has happened since those optimistic days and statements a 
decade ago? Great expectations for a happy marriage between educa- 
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tionat innovation and instructional technology have not quite turned to 
ashes, but their fire certainiy does not burn as brightly now as then. 

The term ''education innovation" a decade ago had about it the 
expectation of sudden, federnptive change that characterized such other 
phenomena of the 1960s i*^^ "^a^ poverty". In the decade since 
then, some positive change Occurred in higher education, but is has 
been slow and difficult, a^d the term "educational innovation" has 
become a shop vvorn cliche, in certain of the areas of information transfer 
with which EDUCOm is most concerned, remarkable forward strides have 
been taken in the past ten years. Qut the utilization of instructiona! 
technology in iearning situations has proved to be a most reluctant 
dragon 



Umits of innovation 

Any discussion of the process Qf innovation in higher education and its 
reiation to technology must Begin ^ith a basic understanding of the very 
real limits of s^^cTi innovation. One of the lessons of socioiogy is that 
accustomed structures and patterns of human organization and behavior 
change slowly and with di^^^c-^'^V^ Surfaces and symbols may change, but 
underlining reatities tend to move at a more glacial rate than bellevars in 
radical progress like to admits Eageational innovation is a case in pomt. 

There has bean undeniable flros^th in the number of things going under 
the rubric of educational innovation in the past decade of American 
higher education, but there hav^ Deen few significant, widely-adopted 
innovations in the eBBBntial proogsBBs either of pedagogy or iearning. 
Most innovation has occurred in the overt forms and structures of the 
social organization of education and in the trend toward the individualiza- 
tion of learning situations. But essental processes of instruction and 
learning, and the intellectual ana material tools involved, have changed 
relatively litlie^ 

Hampshire College, is an institution whose organization was planned 
for iearning around a central process that Daniel Qell called ^'conceptual 
inquiFy^\ Toward this end, the college is not departmentalized; It is 
organized instead by very ^^^^^ ^B]Of fields into four schools- No course 
work at Hampshire is eornpulsory, No fixed time-limit is set for gradua- 
tion. No grades are given in courses taken, and assessment of 
educational progress rests baiiQally on a sequence of three major 
6><aminations. in whose desifl^^ iha student participates. 

ThrQugh the institution's GOnsortium membership in Five Colleges. 
Incorporated, Hampshire it^^tnts have remarkable access to the 
educational offerings of other ft^^rnber Institutions in the Connecticut 
River Valley: Amherst, Mt^ HolyoKe. Smith, and the University of Massa- 
chusetts, Currently Five Colleges offer free student Interchange, faculty 
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interchange, join! acadertiic prograrris, academic coordination and variici 
specialized activities Such cooperation has greatly broadened the 
curncuiar possibUit les for Hampshire students. Harnpshire aiso has th© 
Dasic con-iponents of an [nforrnation transfer cabie network installed on 
campus, in th© library facility, with a link to the cable television 
.tern of the Town of Amherst 

The Hampsnire facyity \s young, very weli prepared acadennicaHy, arid 
tends toward liberal and activist po!!t!CS= Most students have a 
background of school and family education that is strong, and many of 
them are inteifectualiy and artistically creative. Hampshire achieves a 
ievei of educational success tfiat is very respectable with the benefit 
certain internal organizational, structural, and programmatic innovations* 
CDupled ^ith {he benr^fits of the innovative interinsfitutiona! cooperation 
that Five Coneges. Inc, represents. 

However, it would not be accurate to claim that essential processes of 
pedagogy and learnmg at Hampshire have been radically changed or that 
utilisation of available instructional technology has been substantiaL 
Ouite the reverse. A young and politicatly enthusiastic faculty turns out to 
be nearly as conservative pedagogicatly as their predecessors elsewhere. 
The main Dedagogical innovation at Hampshire is to individualize ur<def- 
graduate instruction m a mode that resembles at its bc?at th'a small, 
flexible graduate school. Some very good things happen as a result. What 
has not nappened yet is any serious venturing into the organization 
learning experiences around such a radical integrating notidri as that 
conceptual mquiry, or any serious effort to utilise instructional technol- 
ogy to solve the logistical and ecOfiornrc problems of the ^tidividyaltzatlon 
0^ learning In consequence, Hampshire is even more labor- jnteris.'ve a 
college than most, and the faculty are hNrd=pressed in meeting their 
pedagogical cornmjtments= innovation^ in structures, syrfaces, End 
symbols has exceeded innovations in es^sential teaching/learning proc- 
esses and in the use of technology. 

A Note of Optimism 

There is roorr for hope, Wut not for Utopian ojDtimism, with regard to the 
understanding and planned yse of mstructional technofogy. In th^ Five 
Collegearea, for instance, the Town of A'^iherst is presently negotiating b 
new cable television license agreement for the period 1976 to 1984 and 
beyond. This ajieefnent outlines a syutem of 30 channels including two 
public school channels and five postsecondary educational channels, as 
well as a two-way video service between the University, Amherst, 
Hampshire College, and town points in between. The ieadership of town 
officials In this regard is indeed a hopeful sign, and they raise the clear 
possibility of substantiai and valuable networking which would link the 



THE POLITICS OF EKPtCTATlON IN EOUCATIONAU CHANGE 6i 



area's schools, homes, and higher educational institutions in an eKciting 
way. Tn© other side of the coin, however,, shows in a comrnent by the 
town's Cable Advisory Comrnittee Chairman t^at ''there is as yet little 
awareness among educators here of the possiDle uies of telscommuni^ 
cations generaily. and stiji less of the proposed system and any future 
Five College or regionaHy mterconnected two-way service. Yet final 
planning and licensing arrangements must be completed by June V\ 

Another example of room for hope but not for Utopian optimism Mes in 
the operations of The Association for Graduate Education and Research 
(TAGEP) headquartered a! the University of Te^as at DalUs. TAGER 
operates a micro-wave educational broadcasting system designed to 
bridge eiectronjcally the distances that separate its participant institu= 
tions presently nine colleges and universities, as weii as a number of 
industrial firms, are electronically interconnected in the Dalias-Fort 
Worth area. The system is technoiogically sirnple, consisting of the 
sendmg studios, the network, and receiving classrooms, 

A sending studio at a participant campy£ seats twenty-four students 
for live instruction, has two fixed television cameras at the rear of the 
room, and one fixed television camera directly above tne table at which 
the professor sits. Because the cameras are fixed, there rs no fequirement 
for cann^rarnen. Because the system is simply svwitehe^ on and begins 
operating, therr is little subtle or creative camera wrk done, but the 
whole operation is very straight-forward and easy to manager. In receiving 
ciassroOms, each pair of students has a telephone whipn links directly to 
the sending studio and enables tvwo-vvay audio interaction between the 
student and the ^eacfier. 

Because TAGER ptaces faculty and students in live Interaction over 
relatively long distances and for very low operating costs, h provides the 
possibility of pooling and mobilUing scattered faculty resources for 
delivery to classrooms in factories J firms as well as in colleges and 
universities^ 

Ironieaily. TAGER was not conceived by acadernica but by three 
principai officers of Te?«as Instruments who were interested in enlarging 
graduate education in science and technology for industriai in the area. 
TAGER has succeeded in serving this purpose, but the colleges and 
universitle^i 'n the consortium have been slow to use TAGER for enriching 
their own curricytar and faculty resources tfirough the interchange the 
consortturn network enables. 

Obstacles to Acceptance of Instructional Technology 

Some of the reasons why instructional technology has generally not 
been more eagerly accepted by the academjc corrifnunity are best 
articulated by people who know technology well enough to face its 
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nmitattons Take, for example, computer-aidid instruction (CAi). one of 
the more widely-heraided advances of the 60s which has not gone a great 
distance toward mass acceptance by schoois and colleges. John Kemeny 
summed up its shortcomingg. saying: 
'1 have . . two major prejudices agamst CAl. These are, first, that the 
computer is a very es^pensive substitute for a Dook. and second, that it 
iS a very poor suDStitute for a teachef/'(2) 

Much of the same argument can be advanced in connection with non- 
interactJve educaticnal television 

Many technologists have been slow to realize how profoundly passive 
an experience is involved m non-mteractive television viewing, and how 
profoundly active and involving the reading of a good book can be. Many 
academics, while unsophisticated in technoiogy. have had the right 
mstmcis on these things. The iacK of favor for instructional technology is 
earned, and the responsibility belongs in good part to innovators who 
oversold thetr product to its ultimate detriment. TechnoiOflical innovation 
in education has fansn victim in many ways to the poMUcs of expectation. 
Too much promised — too liftie delivered. It is unfortunate however, that 
30 much good innovatiori in mstructiona* technology has been burled bv 
spectacular failures, 

Tners are at ieast two maior choices facing the academic who wishas to 
respond to present realities of educational innovation in higher educa- 
rjon. One of these is technocratic, ana the other is hurnanistio. complex, 
and dependent on serondipity. 

The technocratic alternative is summed up by Lawrence Fraley and 
Ernest Vargas in their article "Academic Tradition and Instructional 
Technology^in the Winter 1975 issue of the JQurml of HighBr Education. 
They will understand my reasons for feeling de pressed Dy tha Fraley- 
Vargas articie in terms of its posture and prescription. The Fraley^Vargas 
posture is suggested by their initial statements: 

-Learning is change in behavior and can be prescribed, produced, and 
guaranteed like ariy other product. It is now possible to spacify tha 
desired performances of learners and arrange the eifeumstances of 
learning such that those performances wiir be devaloped and exhibited 
by the learners . . . The ^^havioral products, explicitly delineated in 
advance, can ana should guaranteed. There is no theoretical reason 
why schools should produce ill-formed and inadequate behavioral 
products whHe we mpeot manufacturers of physieat products to 
produce near perfect items - -. , Educators would be far more prepared 
for their task if they recognized that they are in the behavior^modif ica- 
tion busmess." 

Today's learners bve in a society so complicated that they must 
be highly skilled and sophisticated just to act responsibly. The 
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fepertoires of many people are taxed by the complexity of acquiring 
necessary information, casiing an intilligent ballol, utiitz^ng the trans- 
pofiation Systerns of being an effective part of today's communication 
netwofki 

To meet these challenges, loday's instruction must beconie equally 
technological and sophisticated, tfaditional instfuctional arrange- 
ments, though often viewed with nostalgia, cannot do the lob of 
provsdmg mass iraming to high skill levels. This !S because traditionai 
arfangements wvere not evolved to r^ontrol a sufficiint nufnbef of the 
cntical variables affecting learning/^n) 

Messrs Fral^y and V argas are aware of academic resistance to applied 
instructional tt/cnnoloqies of the n^wer kirul Their prescription for 
response cornDines the mnocent simplicity of the technocratic Utopian 
With the fearful symmetry of the planner who pays little attention to 
human reality Their prescription is simpiy to displace the instructional 
funutiun uf the uj*i&t!ng apparatus of higher education in tavor of what 
ttioy term ari Instructional Syslemfi Organisation", centrally controlled 
by an Administration Division, with four adjunct components entitled 
respectively th€jGurrif;uiunn and Design Division, the ProduGtion Division, 
the Operations Division, and the Quatity Control DivUon. 

The deviL vwhtch iMessrs. Fraley and Vargas propose to exorcise, is 
what they calf the "conterit ex pert". They see higher education as 
unfortunately dominated by persons vvho are what more cld-faahioned 
observers ^^ouid have called scholars, and who happen also to be in 
charge of teaching. This regrettable condition the authors propose to 
remedy oy saving academic departments from the tasN of teaching which 
they do so badly, usmg content experts as "team members*' in the 
Instructional Systen-»s Organization, and thereby generilly saving educa- 
tion frorn ilSei^ 

The hurTianistic alter native is not nearly so neat as this and is scarcely 
reduceable to a single systeme chart. To implement this aiternative one 
must beg in by acHno wledging t hat ?/ducators generally undefestimate the 
difficulty of basic social change in education, ovar-estifnate what 
instrucnonal technology can do, underestimate the povverlul Inertia of 
established paiterns and media of instruction, and overestinnate the 
capacity of rno' - eople to ejcploit inferential learning and autQinstruc- 
tjonal devices. 

Often the n^o^t important technoiogical breaKthroughs turn out to be 
like the wheel or the booK. Such innovations share a number of 
Significant features. 

• They are mf passim. Unlike the television screen, they require an 
active commitfnent from the user=be it as elementary as turning 
pages Or as connplex as the exercise of imaginative intelligence that 
the book requires. 
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• They are nGt ov&rtiy co'- iiei. The universal user can grasp the 
technology wtth relative 

• Thffy are not G^p'-nsive. As these breakthfoughs are further refrn&^i, 
tfioy oftofi becurne proportionaf ely less experisfve. 

• They are so bBautifuify obvious that we vyonder why they vvere not 
thought of sooner. 

Consicler the book for a rrtoment. The single most important and 
influential piece of technology m education, it has remained essentially 
unchanged since GutenDerg. If anything, modern technology has enabled 
\m book to expand its competitive edge over other forms of liarning 
rjevtccs. Todays booK is cheaper, faster to respond to a determined need, 
and more versatile than at any earlier time. It is more portable, less 
destructtbie. more adaptable to any condUion than any competitive 
device. It requires no separate Support systerri, such as ilectncity, and is 
universally accepted. All forrns of educational technology must be 
i:(>nsK]i:rfKl in reUitKin to the book, and unhappily most fail woefully. 

Sonte of the present cornriun ications iechnoiogy amply iiiiet these 
cnteri^i One example is the portable transistor fadio= While noted rTiore 
for gum^jhowing, ftnger-snapping annoyance in the United States, it has 
had fnassive distribution in devolop'ng countries and substantial impact 
on r:uitufal change Self containeci. needing only occasional batteries, it 
hasthu potential to serve the Hhterate in the manner the book serves the 
literate. Another exarnple is the hand caiculator. Its introduction has 
changed school and college mathematics leammg the way the fiber-glass 
pole changed pole vaulting. Every shopper can turn the supermarket 
grde^i into a seminar in econometf «cs. In the hand catculator, hovvever, 
on^ hnds the benefits of Speed, potential accuracy, and universal 
fTicithematicai ability traded off agamst certain possible fosses. A 
possible negative side-effect of this device is a diminution in the 
indivHlunrs ^vwn capacity for quantitative analysis. Judging by the 
epidemic marketability of the calculator, it is evident ho\N the cost-benefit 
analysis of most consumers comes out on this matter. 

The audio cassette is another breakthrough, a variation on the book or 
the written statement, with advantages of use for certain individuals in 
situations that are altogether new. its co^Tipact size, simplicity, and 
reiterative capability tend to off^set its disadvantages of relative brevity 
and the lack of an interactive dimensiDn important in learning situations. 

Interactive television, such as theTAGER network and other systanis 
with greater capability, has the potential to be a major breakthrough in 
developed, sophisticated societies. Although expensive in initiai capital 
outlay. It features simplicity in design and use, and relatively unlimited 
content ability. Perhaps its greatest strength for higher education is its 
ability to extend the classroom and educational access beyond the 
carnpus. H (\ 
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The humanisiicaliefnatlve looks realistically toward a longer courtship 
and voluntary marriage between education and tachnologyt rather than 
toward the kind of shotgun wedding Messrs. Fraley and Vargas propose. 
The more a specific technology can readily be apprehended by the 
potential user as a tool for radicaliy enlarging one's own capabilities, th€ 
greater is liNelihood of rapid acceptance and incorporation into the work 
Hit of teacher and learner. Perhaps the greatest iilustration of this is the 
acceptance of the comp, Ler, not as a tool of education in the narrow 
pedagogical sense, but as a revolutionary enlargement of capability to 
move through thedog-work on which intelligent quaritlfied analysis must 
rest. 

The humanistic alternative recognized how much the factor of 
Sfrandipity, rather than rigid forward planning, affects what educators 
m6 students do with instructional technology. Few of the teehnological 
breakthroughs mtntioned in this chapter were developed by educational 
technologists for education. They burst unannounced upon the scene, 
wre seized and adapted by ordinary people before educators grasped 
XhBU significance, and proceeded to can^e their own niche through their 
simple competence. While sonne educational technologists were fiddling 
around yyith CAI, millions of students were having their educational 
horizG.is enlarged by inexpensive xerographic reprints, by paperbaeNs, by 
tape players, and even by the transistorized radio. While educators were 
deep in trying to revolutionize quantitative literacy through tha New Math, 
anginstfr,^, had begun taking home thel/po iket calculators to figuTe out 
thBk^ uicorne tastes. There are many oth?f qiivtces of similar imppri.jnce 
wailing in tha wings to be d{scov«re4 ©fid broadly aCGeptC'tf The 
seref^aipMy factor will undoubtedly f^rike s^ain ^?^d again, each time 
erici' running the presunnptive tec^inc ^tjgfcai Inrvivator In educatian who 
strugglesvvlthhis niighty sos?"iSticateU electfOf dc meuntaln that persists 
in turning out to ^? an acad^rnic molfc^hiiL 

Conclusion 

A healthy scepticism about educational innovation and instructiDnal 
ttchnology is warranted by UHj experience of the past ten years. 
Educational technologists mmh be wary of over-siiling themielves and 
others, and must underitand that aeademics who do not frantically 
plunge into the u$€ of instructional technology are not neaessarily evil. 
Change will come ft one persists wisely. Most often It will coma because 
ine technological tool is clearly a strvant of hurtian purposes and fits 
easily in our hands. 
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CHAPTER 6 



by BRUCE LUSICNAN 

The Public Service Satellite 
Consortium 

Two former governors and a public bfoadQastlng official have bBen 
given a mandate to create a new cofporatlcn to bring iatilllte eommuni* 
cations within the reach of schoois, colliges, hospitals, and other publig 
institutions throughout the United States, Such a system vyould use 
latillite receivers costing less than one tenth the $100,000 price of the 
large "dishes" required by preiently available satellitei, 

"In Eskimo villages in Alaska, Indian resanfations In the Rockies, and 
Veteran Administration hospital! In AppaliOhia and a NASA satellite is 
already demonstrating that such a service is teohnically feasible. What we 
natd now is to turn these S3(p«rimenti Into a permanent sen/ice available 
to ill,*' said H= Rex Leet former governor of American Samoa and now 
visiting professor at San Diego State University which hostid the 
organjEatlonal meating of the Public Satellite Consortium* Lee, a member 
of the Federal Communications Commission until his fetirement last 
year. Jack M. Campbell, eK-governcr of New Mexico and now president of 
the Federation of the Corporation for Public Broadcaitingi were chosen 
by more than 200 doctors, edueatori» and communications specialists to 
Incorporate the consortium as a permaneni nut-for-profit corporation. To 
assist them, the other mernbers of an eleven-man steering committee 
ware asked to continue their efforts. Later, another eleven members will 
be added to insure adequate representatiQn for all potential beneficiaries 
of the propoied system. 

The consortium was initiated in December 1974 after a series of 
meetingi brought together educators, health care specialists and 
communications experts who were ascclted by the early results of an array 
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of health and education eKperiments now underway on NASA's ATS-6, 
the most powerful communieations satellite ever launched. 

Under a previous agreement witfi India, the satellite was be moved to a 
new orbital location in May 1975 so that India may demonstrate the uis of 
satellite communications for literacy training, family planning, and 
teaching better farming methods in 5,000 locations in the vast subconti- 
nent. 



PSSC Goal 

The goal of the new Public Service Sateilita Consortium is to see that 
the technology demonstrated by the eKperimental NASA satellite 
becomes the basis for a permanent operational system. Reports at the 
San Diego meeting Indicated that there Is a substantial demand for the 
Kinds of services such a sateMits system could provide and that sufficient 
fevenues to support such a system could be generated from user fees. 

On the basis of a preliminary sun/ey, Dr. Kenneth Lokeyj Chairman of 
the PSSC^s Traffic Model committee, estirnated that seven television 
channels would be required to meet the demand for sen^ice if the system 
Is to serve the Public Broadcasting System for interconnecting PBS 
stations and at least four channels without PBS traffic. However, these 
early estimates may be too conservative. Several representatives of the 
health field complained that they had not been contacted in the 
preliminary survey, and that immediate requirerrients by medical users 
would necessitate still more channels if the health cammunlty was not to 
find itself left out. 

Further definition of the market is one of the prime goals of the 
consortium, and studies will continue. It is anticipated that if sufficient 
evidence of future business opportunities can be gathered , one or more of 
the commercial domestic satellite operators may be attracted into the 
field. The PSSC plans to explore meeting the needs for such a service 
through existing carriers as well as looking at the possibilities of 
establishing a new special service system. 

Draft articles of incorporation and by-laws were approved at the 
meeting and Lee, Campbell, and Quayle were instructed to proceed with 
the process of Incorporation under District of Coiumbia law. A not-for- 
profit corporation with membership limited to other non-profit groups 
was established. 

Representatives of more than thirty organisations in attendance at the 
San Diego meeting paid or pledged dues of $500 - $5,000 in the 
consortium. While the consortium has limited membership to other 
non-profit organizations, continued cooperation was pledged with private 
secfDf groups interested in supplying and/or using low cost satellite 
communications. , 
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First Sttps 

The first steps afiar incorppfation ^nsludad the appointment of an 
iKecutive Gommittae; Ihe thraa fnQorporators, plgi two others. Governor 
Lee continues as chairman until the election of a full slate of officers at 
the corporation's first regular meeting. Quayie also CQntinuas as vice 
chairmin and Frank Norwood, of the Joint Council on Educational 
Teieeommunications, as secretary. 

The committie has asked the Joint Council on Educatiofial Tetccom- 
rriunicatlons, a aouncil of national eduyatlon and public broadcasting 
groups, sefve as secretariat until the Public Sen/ice Satellite 
Conscriium omn ?:tstabiiih its own officti and staff. The JCET is located at 
1126 Sixteenth Street. N.J. Jn Washington, D,C, (202 659-9740), 

Other members on the continuing steering committee are; Ralph P. 
Chrlstansen, Mountain States Begional Medical Program; George Gee- 
sey, Nationai Public Radio; Gordon A. Law, Satellite Technology 
Demonstration; Bruce Lusignan, Stanford University; Harold Morse, 
Appaliicbian Regional Comrnision; Marvin R. Weatherly, Office of the 
Governor, Alaska; and Panial Wells, Public Broadcasting Sen/ice, 



CHAPTER 7 



by ROBERT SCOTT 



Planning for Computing 
Resources 

This ehapter focuses on two general prsmlies. First, that infermatlon 
pfociiiing is in ©Kpenslvi and Important rtiourei; and, second, that 
Infofmatlon procissing should bi racognliBd, planntd foN m©isur©di 
and treated as an ©)cpinilv8 and Important resourca. With the first of 
these two premjies, there Is little dlaagreif^ant In the higher educational 
eommunity in the Unltid States. Howeytr, behavlar with respact to the 
second Is far less uniform. In iome Institutions, computing recaivss 
significant attention In the planning proeess from those who establish 
poHoy, In others. Information procassing Is a problem lift to mlddle^level 
administration without signlf leant attention from the policy-making lavsK 

Several factors are most Important if an institution is to aasura tfff etiv© 
managamint of Information procesalng rtsourcts and harmony betwetn 
the various goals of the institution and tht information proGaising 
len^lces provided to asslit In meeting those goals. 

Strattgic, Tactical^ and Optrational Issues 

Precisely what factors should ont consider in planning for compytar 
usi at eollegas and universities at th© strategic, tactical, and operational 
levels? At tht strategic level stven Issues must be addresssd. 

First, administrators must define the fo/e of Informallan prowBlng in 
th§ in$titutfQn'$ mmlon. For example, Is the Institution anxious to be at 
the forefront of Information proceselng tichnologyj to affact the state of 
the art in this field, and to contribute to the development of Industrial 
praotlee In information processing, or is It primarily a consumsr of 
Information processlfig in Its programs of research and instruction? VVIII 
information systems play a central role In planning for th© InstltutlDn or 
will planning be dispersed throughout the organisation? 

Second, whBt aimtl&n wltl ths imthumn fs/re and how does the 
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establishment of this direction affect infofmation processinQ? Is the 
institution increasing or decreasing Its level of activity in areas such as 
^clem^i engineering, and mariagement which are typically heavy users of 
information processing technology? Is It expanding or eontraeting Its 
research program? Will Its management be centralized or dtGentralized? 

This is the Issue of undBrBfanding thB instttution'B long-rangB p/ani , 
preciseiy.what wIM be the role of information processing at the Institution 
in five to ten years? 

What /s the direction of dBvelopment In information procesiinfl 
technology? What wilt the cost curves be for hardware performance, and, 
perhaps more Important, what are the developing technologies In 
operating syitams and applications software? How will the Institution 
capitaMze on new information processing services provided by Industry? 

Mow can pollay be demmlned for information processing at the 
institution? Clearly, policy must reflect various viewpoints Including the 
strategic plans of the Institiaion, financial reahty, and the consent of the 
governed; but there are many mechanisms that can be used for such 
policy determination. 

What Bhould be thm fate of expenditure for information processing 
compared with expenditure for other resources? Should computing 
represent one, two, or three percent of the educational budget? Should 
this rate grow or shrink? 

Seventh, what 1$ the hlBtorY of information proceBsing at the 
institution, and what relation does this history have to goal setting? Dees 
tne existence of investments in certain programs preclude eeftain 
changea? 

At the tactical level seven related issued must b^ addressed. What 
should theorgBniiBtion ba //7f#? Organizational struc^ursr can and should 
change to reflect current needs as well as strengths and weakneiits of 
individual empiayaei. Organizationi must reflect current ixpectatlons 
and current realities, but it is unwise to expect that a single organiza* 
ttonal structure will endurs for a long period of time in a quickly changing 
field liHi information processing. 

What irs the n&ads of the community of users at the institution? What 
are the groupings developing within the user community; What are the 
concems of these groupings and what does the future hold for them? Are 
they pfOipeots for user group funding? 

A fe/ff/ve/y conorate, medium-range plan must be determined for the 
institution. In this plan, the specific objectives for a two or three year 
period can be identified and short-range decisions can be seen as steps 
towards the achievement of these plans. Clearly, such plans are subieat 
to many external influences, and it is important to revise plans as ticterna! 
influences change. Understanding of options available to thB institution 
In the intBrmediate range, together with the associated risks and 
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promises, must be sought, (t is important that an analysis of the available 
options extend as widely as possible in order to assure that no option and 
no constituent group is accidentally neglected. In the selection of options 
to be foilow&d, all of the factors important to the institution must be 
brought to bear in order to integrate a good solution. 

How can rmources he allocated in the intermediate range for 
information processing? Resource allocation decisions typically are 
made either as a part of or parallel with the budgeting process. In all 
cases the process should allow effective analysis of the benefits 
associated with allocating more or fewer resources to Information 
processirig. Concerning cost recovery the institution must decide 
whether computer service should be charged directly or managed within 
the community as a free good. The answer to this question is complex 
and depends on the goals the institution is trying to achieve, on Its style, 
and on the costraints it faces. 

For planning at the operational level, five areas should be considered. 
First, how will the institution meet Hb short-run needs? What specific 
individuals and organizations are needed to aisure that the service 
required is provided in the best possible way? Secorid, how will Inputs 
and outputs be controlled and meBBured? What cost and performance 
measurements should be developed for information processing service 
facilities? How shouid the benefits of computer service be related to the 
costs? What control systems should be In place? Third how will the 
institution assure that informBtion processing op&rBtes with a user 
consciBnce^ What management techniqueip reward structures* and 
personnel development programs are needed to assure that all facets of 
the information processing organization are directed at providing the best 
possible service to the user community? Fourth, how can maximum 
knowledge be gained and M into taatlcal level planning? Results from 
the day-to-day operations on a shorf-tefm basis frequently indicate 
problems and challenges that have long-range impact, and which should 
be recognized as early as possible. Fifth one must consider a large set of 
specifia functions of an information processing facility, such as 
operations, accounting, user services, applications development and 
maintenance, publications, software systems, education, data control, 
and personnel development. 

Of the strategic^ tactical, and operational lev^l issues, three are of 
pararnount importance, t)cperience at M.KT, and elsewhere in the 
information processing community. Indicates that a large majority of 
information processing problems are caused by a lacK of attention to 
three critical issues: at the strategic level, the place of information 
processing in the mission of the Institution; at the tactical level, the 
community needs; and at the operational level, operation of information 
processing with a user conscience. If the institution focuses on these 
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t^rae issues and is able io provide good answers to the queslions they 
raise, it will ^'^id a substantial compatibility between its mfornnation 
processing facihties and SQaig, desires, and needs of its community. 



Cost-Beneiit Issues 

Costs and benefits intoffnation processing can be weighed 
effectively m the planning P^^^ms^ in that process an institution must 
consider both supply ^nd deniand in information processing concerns. 
Individuaf users withm a community make demands on information 
processing on a daily basis typically at small financial Uivels. Supply 
decisions, however, are wholly gjfferent, for they must be made with the 
long term in mind and one supply decision must meet many demand 
decjsions. Few areas in t^e university other than the information 
processing fa^e supply and derrignd decisions which differ by so many 
orders of magnitude^ This f^ct heightens both the difficulty and 
iniportance of the information Processing decision. 

Demand decisions should be ^ade. as much as possible, at the same 
level as other demand decisions in the university lo ensure an aecurate 
reflection of the relative values pf information processing and of Other 
resources. Supply decisions, on the other hand, clearly must reflect 
sh57i:run and long-run issues. Total costs must be considered, for 
e^carriple, in a decision to change computer operating systems, for it is 
possible that such a decision vyili cause financial disruption to a very 
large number of programs, in Addition, supply decisions may lock the 
mstitution into certain type^ of hardware systems or operating environ^ 
rrients for a periud of time. 

In this area, it is important quantify projections, predictions, and 
expectations whenever possibly if the Individuals within a community 
say that far more computinfl is needed in a particular program. It is 
•mportant to understand specifically what is meant by "far more 
CDmputing*' as wen as the relative costs of the increase to the depaftment 
or project involved. While i^tiportant to reduce decisions to a financial 
basis where possible, instltutiof^pi style and the long-range goals must 
always be reflected. 

Another area to consider the value to the institution of the operating 
System environment and of its continuous development. What seems like 
a good short^term decision nnay pot be best in the long run. Sometimes 
universities tend to grasp at Short-term solutions to nagging problems, 
but it is important, whenever possible, to Mise these issues to the 
highest level and to ynderstanci ttieir long-term implicationi. 

Finally planners must f^cogpjze that costs tend to be clear while 
benefits are unclear Because triis difference sometimes makes costs 
Overshadow benetits, it i^ irtiportant continuously to enhance the 
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visibility of banefits. Costs and benefiti can and must b© ©ffectivaly 
weighed in the planning process. 



Control Issues 

Can pricing schemes aMoeate resources better than other planning 
approaches? The answer to this question clearly depends on the institu- 
lion's characterlstiGS and on its long-ternn goals. For ©xampie, mattars of 
concern Include the degree to which an inititution has sponsored 
research and e^cternal sales or the degree to which It is dependent on 
©eternal suppliers and Is iri the situation where computing \n t ^araU ii 
rather than a fijced cost. 

There are several advantegas to using pricing schannes \l aMocate 
reaources. For one, quick, shortMerm feedback on the va^ue and qua):iy 
of service Is provided. In addition, given free ecanomh^s (thi faet %hm 
fundi are free and not restricted to the purchase of computing), an 
institution can ensure maximum effeativenesi in Its Qperation. For 
example, individual computing resources can be appropriately scaled, the 
relative value of computing to a partlcutar program is clear, and a good 
balance can be made be tween internally and externally provided computer 
service. Third, if CDmputer sen/lces are carried at full cost, attention will 
be paid to the computer fesource at all levels of the institution on a value 
basis, and the expenditure for computing will not be over or under^ 
shadowed by other expenditures. Finally, when computer sen^ice 
purchase Is placed on a financial basis the rationality of the process 
improves and planning issues are sybstantially simplified. 

Some of the Usues discussed here are Illustrated by data from MIT, 
MIT hai a very heavy commitment to information processing in programs 
of Instryctien, research, and administration and in the study and 
davelopment of computer and Information systems. In addition, since 
MIT has large and diverse information processing capabilities it can sen/e 
as a mieroeesm of the education community on the issue of external and 
internal computer si'-s. MIT administrators continuously face the Issue 
of whether to increase the siie of the central computer facility or add to 
the number of departmental computer facilities located on the campus. 

Figure 1, Central FaeMltles. outlines the costs of academic and 
administrative computer facilities operated by MIT as central sen/icei 
en the campus. ^Ouririg fiscal vsar 1976, these seMces cost MIT 
approximately $6,700,000 to §uppori and had a net value to the instltulon 
of $5,300,000 since $1,4(W,000 In computer service was sold extemally. 
This externa! sale has two fundamental benefits for MIT. First, It allows 
the institution to cooperate with other organisations, particularly colleges 
and universities, in the exportation of computing methods and tech- 
niques Internally developed. Second. It allows M»T to operate at a more 
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C«plt|l 

FI»€«I1975 Equlprn^ri! Ej(t#rn*i NetVaiu« 

Cost Not fm iudad liUg to Inttltuti 

Academic & Research $4J78,Q0O 0 $1,400,000 $3,370,000 
Services 

Administrative Services 1,194,000 0 0 1,194,000 

Institute-Wide 116,000 0 Q 116,000 
Manag^ffient Planning 

Administrative Systems 541,000 0 0 541,000 
Oeveloprnent 

External PurGhases 100,000 0 0 100.000 

Subtotal $6,729,000 0 $1,400,000 $5,329,000 



Figuff 1, M.l.T. Siifgrrnstion Proessslng Costs; l97i; Ctntral 



efficient point on trie economy of scale cu.y© than would othflrwise b€ 
possible. 

Figure 2, Pepartmeritai Facllitias, outlinis tbt cost of the ten computer 
servica facilities operatsd at MIT to aan^e pirticglar departmant and 
laboratoty needs. To the approxirnaie annual cost of $900,000 for thest 
facniti^s, one must add approximately $900,000 In additional cost to 
reflect the fact that equipment has bean purcfiased for these centers in 
previous years and is not being amortized. Thelnclyslon of this capital 
equipfnent equivalent reveals the true cost of these fagllltiei ($1 J90,000) 
on a fepiacement basis. Similarly, Figyre 3, Project FtclHttes, outlines 
the approximate cost to the institute tha minl^coffiputtf systems that 
serve programs of instruction and i^search and of the 250 ttrmlnals 
located on the campus^ These sysiems coit the Institute $1,580,000 
($500,000 annuai cost, $1»080,000 capltai equipment et^uivilent), 

Sumrtiarizlng the $8,700,000 MIT computer budget f lgurm 4 Indicates 
that approximately 60% of the budget is providad centrally, 2Q% through 
depaftmental facilities, snd 20% through projact faoilitiis. Over the past 
five years . the number of projact facilitiai has grown at m iubstantlai rate, 
and th0 balance batween departmental and oantfil ficllltles hat shifted in 
favor of central facilities. In the long run, MJT. v^lll probably have fewer 
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Management School 

Mech. Eng. -Civil Eng. 

Chernical Engineering 

Nuclear Saienea (general) 

Archiecture & Planning 

Projrrt MAC 
Pyn£ )ic ModeMing 

f*ro|ec! MAC 
Autom.'ilic Programming 

Artificial IntaHigenca 

Nuclear Science {PiPR) 

Research Lab for 
Electronics 



$ 25,000 
135,000 

15»00Q 
325,000 

60,000 
100.000 

100,000 

100,000 
40,000 
15,000 



fquipmant 
Nat incl^sd 

0 

0 

15.000 
300,000 

60,000 
100,000 

100,000 

200,000 
100,000 
0 



0 
0 
0 
0 
0 
0 



Nit Vfilu« 
to Initltutt 

25.000 
135,000 

30,000 
625,000 
120.000 
200,000 

200,000 

300,000 
140,000 
15,000 



Subtotai 1915.000 $875,000 0 $1,790,000 

Flgur«2, MJ.T. infdrmatlon Pr^etsalng CqsU; FIssil 197S; P«^artmdntal 
Ficillti«i 



Oapltfli 

FlMiiSfi i^jpnMni ixtimal NstVilut 
OmI Nelln^y^^ SalMP fd Institute 



Research Facilities 
(«^t65 machlnei) 

Educational Facilities 
(«-10 machines) 

Terminiii 
('^250 devices) 



I 300,000 $ 900,000 0 $1,200,000 
20,000 100,000 0 120,000 
1bO,000 80.000 0 260,000 



Subtotal 



$500,000 $1,080,000 



$1,580,000 



FJgurt 3. MJ.T^ fftfermitlon Proetssing Costs; Fl«eil 1l?5; Prejtct 



B6 PLANNING FOR COMPUTING RESOURCES" 



1 . Central Fac-^ties 

2. Depart men tas FacsiJt 



Amount * 

$5,329,000 

1 , ^90.000 



JS. 609. 000 



of Total 

61 .2 

20 = 6 
18 2 

lOO.O 



Mr-:,.aes capita! oqij.- -nt equivalent; exludeB external sales. 
Figure 4. M.l.T. Information Procsiilng Coitsi Fiscal 1i7S; Summary 







Corn put ing 




% of 




TsUi Budgel 






Total 


Direct Academic Budgets 


$ 28.799,000 


$ 640,000 


2.2 


7.3 


Direct f uruis Budgei3 


3.008,C"0 


100,000 


1 .3 


1 2 


Direct Research Budgets 


60,813.000 


5 J64,000 


9.9 


68.6 


Aii Adminlstrati -'G Budgets 


41,962,000 


^ ,995,000 


4.8 


22.9 


Total 


$139,582,000 


$8,699,000 


6^3 


100.0 



Mn^.iuJes capital equipment equivalent; excludes g)^tefna! sales. 
Figure 5. ?j*.i.T. Sources of Funds for Information Proetislng; Flical 1975 
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SUMMARY 
BATCH PROCiSSiNG SYSTiM 
MONTHLY ADJUSTMENT FACTOR ^ 1=12 





EXFF'"TED INCOME 


ACTUAl 


COST POOL 


iMONThLY ADJUSTED) 


INCOMi 


CARDS . -^Al) 


9.00779 


9,161 J6 


LtNE£^ PRINTED 


25.507.22 


28.302.73 


CARDS PuNCr-^^iU 


2,516.27 


2,105.55 


TAPE SETUP MIN 


3.431 


3.213.29 


DISK SETUP MIN 


1 Jr^7,l9 


2.362.52 


CPU MINS 


42,080.63 


29,232.61 


CTC 10 OPS 


1 .609.59 


1 .525.59 


TAPE 10 OPS 


2,205-70 


1,419.31 


DISK 10 OPS 


i1 ,116J5 


12.015.47 


K BYTE MIN 


23,645.80 


23,272.08 


RJ UNIT RECORD 


408.47 


.40 


JOB HANDLING 


9,048.11 


9,282.90 


SETUP HANDLING 


3,823.14 


4.200.12 


RJ HANDLING 


305.89 


1 .10 


SOFTWARE SETUP CHARGE 


3,212.59 


3,160.1- 


TOTAL INCOME 


139,806.45 


129.355.64 



FIfluro 6. MJ.T. Information Procassing Ctnttr Income Distribution 
Report, March 1975 
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deDartrnentai facilities and the baianci will shift furthsr towards central 
ana project facihties. 

in Figure 5 One can see tne source of funaii required to meet the 
Sa 700.000 computer budget and the relationship between information 
processing expmsss and the $140,000,000 annu^^' jpHr3!ing budget for 
on=-campus activittes at P^IT Appro^ wMately 2.2^-. --^^ Th > ihrec! acadennic 
budget iS spent on computing. ThiS amounts to abou! SfiO per student, an 
r'^uiMjnf which, whiie large relative to universities in general, is in fact not 
ijfQe A hen orse realizes that a substantia! portion of fVtiT's student body is 
-nyjged i?"' proqfams of (nstruCiion and research m e^'gineermg, science. 
: n^^nagerngnt TLe 9.9% ui :he direct research budget provided for 
oijWnq 15. in fact. a!ypica!ly iarqi- .^nd reflects the heavy concentra- 
!f conivi;*-3f use in research at MIT. Doth as a tool and as a subject of 
^ne S2 000.000 Drovided for computing in tne adnninistrative 
: . } f-;preser,!3 1 4-^ of totdi pend i t ures which is siightiy larger than 
' ' r,- - - ii-^i :n indus:^;^, but \s not unusua! for large, private 

FKhifiy F-tqufo 6 iHust'dies the degree t ) /^hich the costs of various 
r^:sou('Ai:^ ...ifi iHir controlled in the short run. in March, 1975 
t^spoctei.i .iMd a^ tuai iricomf^ for the large batch-processing system 
oporated O^:: M'T Inform;; on P:ocessing "nnter were, with three 
e.^cr^Dtions.- sub:*fT^n!taiiV m o?-^''* ^^'O of these e5<ceptions are small 
and not stgndicanf, and the ; -Cl H'^^aption (CPU minutes) reflects a 
conscfOi ; def:p.;iion sell duiu-^'^ ;.t;ot m order to encourage usage. MIT 
us*js tr-tb (yi,>: 0^ '^epoM which includes a comparison of expected and 
.iv^iuai .nco^n- ^r, a srmri-ierm basis to determine whether rares Should be 
rai'iod fjr lowered or services ejfpanded or contracted. 



Summary 

In this brief discussion, issues have teen outlined that are iriiportant to 
assuring d first ^ !^^s information processing facility m an nstitution of 
'^u;h/ r f^duf = Jtion. Tr mam ^hennf^ cUsriy ihat information processing 
.rtf iijiM <:on^.riou^^ managed as important and expensive resource 

'fi t! (t IS 
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bvCHARLBC jOYCE, ]r 



Computer Networkifig and 
National TelecomriiiJiilcations 




Ovtr the iasi Mva yaars. developrnents in ton-^munlcations technolDgy 
have permittfid co^^puter^; in different iocatioi^i to be connected to each 
other, and to 3 great variety of types of remote uses' terminals. Not 
surprismgly, one finds an array of obstacies to the effective employment 
of a new communjcations technology. There nave been similar difficulties 
with eommunications satellites, broadband cab os, and other communi- 
cations technologies all of whinn have been the subject of intensive 
government policy studies and initiatives. It is. tharefore, approprlgte to 
explore what effect governmfent policies will have on the uje of 
networking technology, and whether any policy in^ atives are desin^bie. 

Networking is not an end in itself. One of the conclusions of t:,^ 
EDUCOM networking seminars, as repcfied in the book "NelworKs nw 
Research and Education"n) was; 
"Networking does not in and Of itseif Qt^ar a solution to current r'c*^- 
ciencies. What it does offer is a promising vehicle with wr oh to r^: % 
about important changes in user prn Mices. Institutional procp 
and governnnont policy that can lead to effective solutions," 

To what deficiencies does the quotaiior^ refer? ^"robiems such 
exeess cor^.puting capacity, duplication of software development efforts, 
incompati Diiities, eKcessive stri?!egies are aM ceflciencies. In 3 word, 
higher education must rationalize its total inveatmant in computer 
resources irciud ny fja*dware, software, and people. What networ.s ig 
has shcwf thai tr. deliver co.nputer s^*'^^ ce, tfie computer doesn't have 
to bo nnar at hand It dooLn*t even have to □a jnoer or>e's direct control, tt 
can De anywhero ano ^^felong to anybody. What networking does Is to 
destroy what has beim, for over twenty yt?ars, 'he cardinal rule of getting 
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started m laU- ;:roct3SSing- narrtr:;, U.at the Utnl step iS get a 
CDmputer 

r.r^M^.rL; Jv-irc . - t'n the essentiality of a iocal 
compjfer It's anorner thing \o bring aoout some new order based i 
current !»^rnn(cal and econom.'^ rn^-itie^ Bnngtng atjout such a new ; 'jgr 
is in fact .4 fairly staggorifi^^ chaiif?ng*^. Hoa: does one go a&out it? 



Bjsic Strategies 

Mo:.! of t^e strateqiO-^ ffili trilo one !^;o catogori^s: the Grand Design 

^'rie Grand Desigrs it^ an engniuenng-r ^;vnteri approBCH- !t seeks to 
oncon^pass an the faciitties a^d teso ■ :o3 m area of Interest into a 
fu :y coord and rdtior.aiizef:j en! subject 10 central ized planning 

doscribecj by a^-alogy to the extst' ; nerworks for ^r;e generation and 
di .!»■ ''jution c.'t electrical power, cr the pubMc telephone network. The 
Grvfid Oe^icr" typ.c^sfly f^-^prRsen? • engineers view of how a connplex 
but wKJoly rueded syste^^ should o designed, organized, and man-^ 

Tr;^t other appfoach to ' ilizirig national investniepfg is It ■ 
qrdLUjany to introduce mor? ^re market mechanisms into the a'^ir ^ 

if rr^arket forces are gtve^' .'nt room to operate, thev will militate 

aq^inn? duplication of eV- :xce^ ^ capacity disf unctional subsidies, 
and other torrris of mefficr ^ . Although market forces may not deai with 
thens p- 'f/tsy. nfjitner ^dmr .araiive approaches briny about 
PGDnn^-- iCtiiiy optimai rnsuits at every pomt in :ime. 

There are sincere, emmerit and reasonable people who would defend 
each of th*- propfjsaions. !t iS fair to say, however, that at least in the 
field of infurrTiatiOn . computers, and cc: imunications, present govern- 
rr^^^nt policy (S heavHy weighted toward re:hance On market mechanisms. 
Some elements of the gran.i rlesign do affect government thinking, but 
these cnnsifi^^rations are definitely s^-'JOndary in 1975 as a Btrategy for 
rHtiOfiaiizing either goverrunent or natiorial uivestnients. The primary 
thrust ts a rn.r^et approach. 

As a consequence of this hasic policy thrust, one will for e><ampte find 
little supp -ft {n government for the idea that the government must, as a 
m.Mier of national policy, and at whatever cost, bring about the 
(jonstf '.iCtfon of a National S'^ience Information Net work . or a National 
Ediicational Computing Network, or any totally integrated system of that 
sort Conststent with that also, there is no effort to create within the 
government a completely integrated computer-communications network 
dK?signed to meet hII of ti.e government's own teleprocessing ncciis 
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Advantages of The Market Approach 

A marke- approach is a situation where tne and users recognizv what 
they need *erms of romputing. or iriformation . or an abthty to \rhn5^:^r 
informatiO They then attempt to meet those needs by buying data 
processing nformation or communications service in an organized 
market for h servtces Contrast this W5th a situation where the users 
Duy and opfc- -:e capital equipnient, such aa corr^putars and cornmunica' 
tions levices, to mjet directly their own anticipated needs for service. 

There are several advantages to the nnv-rKet approacn which lead tn© 
Office of Telecommunications Pohcy iUln) and other government policy 
scurces to believe that li h^s m^ch to ot!-" sn th = :i Meld at th^s time. Under 
this approach, the user buys, and pays for only what ts needed m the way 
of specific service, and only when it is needed. One isn't forced to buy 
capabiitties which may not be needed in the future, in a highly organized 
market for ^jervices, one may also be able to juage more fealistiCally the 
s^aiue of c^rtdtn s^jrv/:;?} per fo^^ ^an ctf rgq^,,=fr;er^t5. hke accuracy, 
reliability, or speed of service, when a dtffergntial price is associated with 
each. Those tradeoff", are much harder to deal with, if tney are dealt with 
at alL when one iS piannmg an in-housc Systerri. 

A aecorj advantage to the service approach is that it relieves the user 
of the requirement to become expert m the planning and design of 
technical facilities. This does not rnnan that th^ user need have no 
expertise at alL But it does limit \i depth to which one need go In 
facitities design and management ir-^ ^-(jer to get a job done. 

The sor^tc^ marKet provides a better economic framework within which 
supphersnan make economic ^nvestriient aeciS'ons in new data process- 
ing and communications fac-'v'iOS- Having a good idea how muwh users 
are willing to pay fc: various Sf^-^/sces and features, sypplisrs can perform 
fairly straigh-aofward econo / : investment analysis. A user trying to do 
the same analysis is rap.diy I ,: C^i'd into a cost-benefits framework and is 
overcome by the problem of attempting to quantify intangible benefits. 
Rational r-vesiment analysis for a user is much more difficult than 
invesfm f analysis for a business firm serving an orderly market for 
services. 

As a corollary ro this, tecnnologicai cha.. ,es that improve efficiency 
will be more readily and correctly assimilated in a service market because 
their va'ue can determined in relation to the bottom line of 
profif-mbkfnn -\?-rr^'=' suppliers. Users, on the other h/md, who 
already Pi - a^v- difficulty putting Iheir operation on an econo.^i^c 
basis, arf^ '^fe v:^ o!/ /'-apped by considerations of having the iat^^s^ tha 
fastest, anc! th?? best. 

Firially, a reasoriable degree of sharing should occur in a -'r erly 
organized marke* because buf-.^-^ss firms are more likely to resolve makc^ 
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Of-Duy decisions m tne interest economic efficiency. Users ftnd it more 
difficuit to escape from !ng idea of havmg tneit own facflity. 

Policies Favoring the Market Approach 

Tr^ese advant.^qes of the rriarket approach seem aimost made-to-order 
for the kinds of strucfural dafictencies whicn most observers sea m many 
a^eas of corT,putef and communication appijcation today. In response to 
,^...r-.. .;r,n.,.^jpr4Mr OTP issuf'cl in 1974 a policy favoring a niarket 
approach in rr.eetmy the government's own communications needs. The 
poi.Cy encourages Federal agencies to view tnemseivas primarUy as users 
of tetecQmrriynications services. 11 sugyesis that they minimize the^r own 
involvement m the acquisition of capital equipment and the m^noim^-- - 
production of telecommunications services to meet their own needs. A 
"♦ey to inc? success of this pohcy will be the continued evoiution of a 
ompr^titive rorTuTf^rcial market for telecommunications services. 

Thty, policy bBysnnmg to take hold, though wili not auiCKiy 
perrr-^eate ali of the government Full compliance with the policy wiM 
require i>rofound chano^^s n system planning, requirements specifica- 
tion, cind precurernent practtces which will take some time to develop. 

There also the possibility of a policy shift in the Federal data 
processtng pohcy away from extensive govemrr^ent i ^per^dence on 
,n^hguse data o^ocessmg facihties. A 1974 strategy t,, Jy completed 
within the goverr.ment shows that 85% of government computir^g 
expenditures are cu^f-ntiy gome to in-house systems, compared with 
only 15% for commercial ^ervt.-f;. There is ^ Hi^ti^Ct possibility that 
government pohcy wrii be .. -veioped favoring a radical shift m this mix. 
I.. ^p^M-^nt component to th^s sirategy may also be a revision in pricing 
arrangements for mtefnai government service bureau.. As long as 
goyernment computer mstahations can h^^ll computer services to one 
another under mandatory shaong rules at prices approaching short run 
mgrginai cost, it ^3 gomg to be difficult for any commercial service bureau 
to compete Full coM pricing Of mternf** sen/ice bureaus is a minimum 
e^v}ntial step to producing better rTiarket mechanisms within the 
g o V e r n rn on t are n j . 



Milking the Market Work 

ti n fiany enough to talk about the advantages of a market approach, it s 
panv enough ro write down and send out government policies favoring the 
use of corfirr.erciat services, fgiaktng it work takes somelhing more than 
word 5 , 

Eirperience m higher edu^^ation shows that it fakes much more than a 
techn<ca! oapahilitv hnKing cumputuf^i together to bring about a rational 
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S^^arin.. of computing t-esources. The seminars on networking which 
EDUCOM Sponsored came to the conclusion that there were really three 
diffefeni netwofks whicn had to be organized before a market couid 
evolve and operate -/^tthm the ritghef education community. These three 
networks were termed a user services network, a t ran emission network, 
and a facilitating rie^z/ork. 

The transmisj^ion networK m tne communications system that physi- 
caHy i inks tne user sites w;th the node supplying computer service. The 
user services nm^No^f^ is not a technical network at all. but rather a 
representation of the pnysica; ana organ izauonai resources of the 
markat=-the users who are wMiing and able to buy, and the sup 'E^s with 
data processing facntips whose cervices they are anxious to selL 

One of the most powerful result of EDUCOM's networkmg efforts has 
been the recognition that these two networks alone are no? suffician'. to 
make the market work What is missmg are the necessary resources and 
arrangements to create and enforce standards, establish basic user 
prcjiozols, perfo^- centra^zed accouni^ng and biilir^g, furnish documen- 
tation and generaf user support, and perform other critical A\uu^ 
which are essential to brmg users and suppliers togetlief if- an 'leriy 
market Situation The organization for providing this third'sfr' ' . ' ^;e^ 
iS the factlitatmg network A sound facilitating network is a $ ^ :.r^^-nn- 
for creative viable new miarkets i! iS the absence of effective Vicu 
networks that makes it so difficult to put to use in the private sec'r>r srrr^^ 
of the latest developments to communicattons and computer technolugy, 
such as. for examples advanced communications sateiiiles. 

The Case of High Power SateHite Technoiogy 

NASA has deveiope-1 technoiogy of high powered satellites to the 
point where small an-: mexpensive earth terminals are capable of 
r*>ceivina television signals directly fromi the satellite. Earth termmals, 
costing &s little as $5,000, -ar receive home quality telpvision signals 
from such a satetiite. 

NASA has placed one o«r5^jrim^^:al satellite of ihJS type in orbit, and a 
very enthusiastic user con^^ nir ity has developed in the areas of health 
and education. There are mc»ny who feel that the capability to distribute 
nigh quantv ^'jr(!C=visuai materials inexpensively to a nationwide, 
mstitu*: :ould have revolutionary effects on education, and 

?h^t jici hi r-ave ^^ignificant impact on portions of the health 

aervi/e:. s/Bt^rff. 

As <i if. tms mteres!. there has be' n pressure 'o, NASA ,c launch 

B<: \\uc'M .j^ihtes of thii? type fo^ contmued use by the health and 
education communities OTP feels, for all the reasons cited earlier, 
thfit this type of technology should be transferred as soon as possibir to 
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the nnvate sector' where it can be put \o work in a pDvate marker for 
CGmmunications services. Howaver, tne cransfer iS not easHy accom- 
phshed AHhou^n fTiany people fee; that the market is there, suppliers 
■A'tio would have to mvest up lo a hunared mtnion dollars m o^der to 
servjce th!^ rrarK^tt are unaDle to idenTfty erioug^ users with sufficient 
d!v3urar;cp to jusftfy innrnediate investment. Us©rs in gducattonal mstitu- 
i-O'"^^ 'PiQhT ytuvv sateiifie earth tefmina^ costs as rriinirrium, but 
v.::M = :ie? wnert^ t^e dudiO- ^ual programming wdi come from. Producers 
0^ vUuc:^t>onai ^.oftware ar^ri't sure what programrning will seil, or what 
■^^^ '.b* -.'^ i^isuitH^uor- >v!.^ -e. v\nai s ri^.bi -s the mechanism to get it 

^ Thf3 c-- '^iDon^nto that are rnissmg are very closely anaiagous 

r- , f ,i ^ stCihT^diTq -'-nwork 

In t.-^r- -'r: :/?-iOn h.^s )usf .;t*^ forn^!ed in the private sector to 
pfuvidB fj..ih-d.:;;>.. £sr'^iCt?s ^or :iateihte users. The Public Service 

Sdtf^?:.;-.; Consorfiiin* organijation Of us@rs and Others who are 

jntt^rostecJ -5 pfoniotirig fhe aevelopniBnt o* this market. 

Facilitating Networks for Computer Communic/aloni Services 

Somn * ..pR of facH stating not work iS obviously necessary to change any 
portion 0' the current computer-conifriuniCattons cornplex from a 
Situation in which users own nnd operate their own facilities to one m 
whtch there iS an organized market for services. Yet two principal 
obstacies block effective progress m this direction in the pnvatfe sector. 
One is a gerierai lack of people and institutions experienced in performing 
facihtatmg network functions. The other is a lack of adequate funding 
sources for at least the start up costs of r^ow faciiitating networks. 

In tne shon run. either the Federai Government or private foundations 
are tr^e most hKeiy sources of funding assistance for developing the 
know=how to perform facilitating network functions, and for f-:>nding th£^ 
start up costs Of facrlitatmg networks in basically new areas. Th^;!: is not 
to say that thn users will not play some role in the fundinn of these 
bod es. But m the face of so mucti uncertainty, user contribr-! '; seern 
to be presently inadequate to meet the start up costs and the costs of 
developing the proper know-how. 

Brokers as Facilitators 

There is a recent deviilopment which could change this situation. The 
Federal Communications Commission is currently considerin-i whether, 
and to what extent, sharing and resale of comrnunicati a 'aciiities 
should be permitted by brokers and value-added netw:..; '< vefn ;0?a. and 
whether such entities should be suDject to regulation c '^fi' nas 
submitted an analysis and opmion in this important dcaN - .. .^eating 
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■:ne alirriinattGn of rest net ions on resale and Drokeragg. and a maximum of 
treedom for unregyiaied entities to act as communications brokers and to 
provide value-added network services, if the OTP recommendations were 
accepted Dy the Commisston^ it is quite possible that DroKers or valun- 
added network venders wou'd Degm to per'orm faciiitation functions. In 
the case of a pure corn municat ions offering. Such as fiigh powered 
riatellite s^?fv«ce. connmuntratiDns brokers might provide the rr^issing link 
between L.irriGrs. program suppJiers. and the user community. In the case 
of computer-communications networks, we might see hybrid computer* 
communications serviCf^s Demg developed by vaiue-added network 
vendors who obtain uansrrnssion capacity from existing carriers, 
comhme ft with snectaiized switching or data processing features and sell 
it to specialized us>j/ cornmumties. 

In order to effe( ^ vely create and sell network services of this type, a 
broker wiil have to perform most or ail of the facilitating functions= Broker 
revenue wiii denve dir^^ctly from the efficiency gain which has been 
achieved by design mg a network for the particular community of users. 
Bfokers may requ.f^ iittie or no mvestment m facilities smce theif 
mvestmient is primarily m marketing^ system design, and general 
know-hovv, This investment would be recovered through user charges 
over the economic life of his network. 

In short, a permissive envfronrnent on resale, brokerage and value- 
added network services may be the nec^sary and .Hjfficjent condition for 
the private sector to Drmg forth the investment capital required to set up 
and operate facilitating networks.. 



Overall Technical Planning 

What is the reievance of the Grand Design'' Is there no need to wT?rry 
about the technical '^frastructyre which is emerging as a result of market 
forces? Is aM broad-gauged technical planning unnecessary or counter 
productive? 

First of alL to the e^ctent that the government or any user community 
contmues to oper^ia at least some of the technical facintles it uses, 
technical plannmg will be needed. The government is certainly going to 
need some type of broad architectural plan governing the future 
relationships ^mor^g the computer and communicatiorpS facilities which 
continue to De operatefl in-house. The consolidatiori of In-house faciliti'^^:^ 
IS i'kely to be a continuing trend, and the government is going to have 
detormine whether tius should be along geographical, organizational, or 
^Lnctioni:^ lines_. and how far it should proceed. It must also he 
recognized that the sharing of communications may not be on quite the 
same basis as ih^ sharing of compyter facilities. 

Equally important, the government and other users should address 
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themselves fc'cefytiy to the arBa ot technical standards. !t \s well known 
that induStr'^ . jeS technscai -Siandards as a /.ay of segmenting th© marKet 
and cap?uf!f-q particuiar user communities, who after some time find 
themselves Vvith significant mvestments that are not transferable to other 
service venaors Decause of standards prodiems. An effective market for 
technoiogiCaHy basea information services cannot exist without the 
e.<istence of sound user-onented standards. 

OTP recogmzed bc*h of these needs m the area of Federai Government 
c:ommunM:auons and nas established a long-range planning process for 
Q0vernrT-;^--iT communications, to evolve a general architecture governing 
tnose communi'.ations systemji used or operared Dy the Federai 
Government, The offtce h^s aUo directed the establishment of a Federal 
Telecommunications Sla^K^KdS Committee to accelerate the develop- 
ment ot user=ofiented standards. The National Bureau of Standards has 
s-miiar responsibihties for the Federal Government in the d;r r-.M^ossing 
area A close and ef*: r^-ve working relationsnc tv^tn established 
between the Nation. - - ■ ^ r; . rf Standards and tho federal Telecommuni- 
cate ■ ^ Sran.:-^n:-. ^r^;lL^.v ^: t"a! the smerg-ng a^ea of : eleprocessing 



Pnvacy 

When talking about networking computers, the subject of privacy 
mvafiably comes i^- The reiationship between privacy and networking 
Technology is a bit cufTiplicated. and hard to cover m a brief paper, but a 
tew points deserve mi en t ion. 

Before passage of the Privacy Act of 1974, the Imkaiie of government 
^:Of^pu!ers t?y mean^ of a smgie communications network could have led 
to a de-facto natio^,ai data bank, allowed linkage of different records 
con'amtng personal {oformation, and resulted in some sort of national 
do?.::, er on each c .^en. The Congress. OTP and others were very 
concerned about this possibility. The Prtvacy Act established new rules 
which limit the situations m which personal information can be disclosed 
by any Federa} agency, and require an accounting of interagency 
disclosure. As long as these requirements are built into the design of 
information systems, the threat of deliberate linkage of personal records 
by the government is essentially elimmated. What remains is to prevent, 
to an acceptable degree, unauthorised access to data from remote 
terminals or by other means. This problem is not unique to computer 
networks, but exists in alrmost any on-line system Neither is it unique to 
protecting personal information. All types of financial and proprietary 
information require adequate protection against unauthorized aci^ess. 

Legislat'on covennn general privacy protection in the private 5*3'-! "^r \s 
not covered by existing pnv.'^ y legislation. However, Several Fede ■ ^.^flls 
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nave been Intfodyced, and rrany states have me^tjfes under considera^ 
tion. Generally vhese meas "fs do not dictam specific tschnologtca! 
measures, thoush some stats ^?ti!s are iimited to autorrsated information 
systerrss and thus create sor^ething of a doutro sta^^,3afd. 

Any iinKtng of connputers ^vn^ci* contain pefsonai ifiform^Mon should 
examined In tne iight of the proDabie requirement to estrict the 
Dthty unauthonzod access to such information. This is especially 
' an . Situatmn in /.hich users Oi the rip:vvorR afforded a generai 
•^.ramrrung capabtitty A iegialnted requirement to provfde such 
palectton m the private sector ,vitl andcuDtedly come firth m tne near 

Importance of Ratianalizing the ^nfnrm^Uon infrastructure 

At least t^*^^o pao^:r-^ pi^-^-sheci : f^.;:y months of ^-^l^ suggest tna^ 
cv.- much as h> ' o! ''^i .^io;;-: rational product derives from 

in! :.rmation handhng ac; ■ ro. ^. ^ - ; aiso propose the hypothesis that 
Ar ^TJca iS now a Dost industrial ^vGiety. m which the production of 
s*7" ices ej^ceed^i tn economuc value the mianufactunng ot goods. These 
:..'Jvfr^?'ioris suggest the eonciusion that continued improvements m 
''^'j :)rjd'.iCtivity of information handiing operatfons may be an essential 
, : :u«on for continued economsc Qrowth m the United States. If this 
h ■ :heL:is iS .rue. then the rationalization of our information handlmg 
reiiO.fces is a vital national economjc prioriiy. 

iD JCOM IS a leader in dsvetopfng and appty;ng techniques for 
im^^c ^ing information handhng productivity There is ,no task wJthm the 
mfu^' jjtion sector vvh'Ch is morG important or critical at this time. 

1 Green berger et aK editors. MiT Press 1974. p. 23 
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Appendix B 

Conference Workshops 
and Workshop Leaders 



GROUP i 

PLANNING WITH TfCHNOUOGY 

1. Strilt^ie planning^ nationai 
priorities far higher aduentt^n 
and funding 

George Waathersby 
Graduate School of Education 
Harvard University 

2. Strattgfc plinning at the 
itattwide Itvsl: aeadernie, 
finincesand fiellitlas 

Thomas D. Truitt 
Assistant Chancetior 
N.J, Dapartment of Higher 
Education 

3. Stfal&gic pt inning within the 
larger uniyersity: acsdiinic, 
fininctsand fscilitiss 

William Massy 

Viea Provost for Research 

Stanford University 

4. Strattgie ind taotlQai 
planning for the smaittr 
instltutlan: 8€ideml€, f InanQis 
and faeiiitlet 

Walter Kanwonhy 
Program Managar 
Exxon Foundation 

5. Strattgie planning: rssetifoe 
aMocatlon and responsibility 
aecounting 

Richard M. Cyert 
Preiident 

Carnegie-Mallon University 



i. Tactical planning for 
facilities 

Richard Van Horn 
V.P. Business Services 
Carnggla-Mellon Univ. 

1 . Operational systems: 
student records, admissions and 
findncial aid 

Waldon Ihrig 

Asst. Vice President for Admin. 
Ohio State University 

Alice Irby 

Vice President for Student 

Services 
Rutgers, The State University of 

N.J. 

i. Strategy, tictici and 
opiratlonal systems forrasaareh 
idministralinn 

Jerold L. Zimmerman 
Professor 

Grad. School of Management 
University of Rochester 

9. Opefailonal iyitems: 
fund-raising and davalopman! 

Bernard Hayden 
Administrative Data Systems 
Yale University 

10, Oparatlonal iystems^ budget 
planning end control * 
Robert W. Blannmg 
Asst. Prof-i The Wharton Sebooi 
Univarslty of Pennsylvania 
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1 1 . Op©ra!iDnai iystims- anargy 
manigemtnt and automailDn 

Charles Codding 
Director of Physical Plant 
Bowling Green State University 

G^OUP !l ' ADMINISTRATIVE 
INFORMATION SYSTIMS FOR 
PLANNING 

1. National priorltieifer funding 
AIS lor higher edueation 

George Weathersby 
Graduate School of Education 
Harvard University 

2. Statewidi planning for AIS 
Thomas D. Truitt 

Assistant Chancallof 
N J. Department of Higher 
Education 

3. planning within larger 
univiriltits for AIS 

Robert Scott 
Director 

Information Processing Services 
Massachusetts Institute of 
Technology 

4. planning within Sfnajier 
inititutions for AIS 

Robb Ruisell 

Director of Computing Services 
Bryn Mawr College 

Transportability of AIS 
planning packagts (Campus & 
RRPM) 

Robert R. Caster 
Asst. Vice President, 

Management & Finance 
Univariity of Cinclnnat} 

6, Pro|tctmanagtmtntQf MIS 
dsvalopnient and us® 

Norman Zachary 
Executive Vice President 
Data Architicti, inc. 



7. AIS fordicentralUid 
operation and budgetln 
Joe B, Wyatt 

Director, Office of Information 

Technology 
Harvard University 

8. CDSt/bentlit analysis of AIS 

James Emergy 
Executive Director 
Pianning Council on Computing 
in Education and Research 

i. The introduetfon of AiS to the 
college 

Wiiiard Enteman 
Provost 
Union Coilege 

10. AIS Information 
require rn^nts 

Jon Strauss 

Exec'yti'.a Director of Budgeting. 
University of Pennsyivanla 

11. Staffing of AIS 
Martin Solomon 
Director, Computing Center 
University of Kentucky 

12. Transportability of AIS 
optritlonal packagei 

David Lyons 
Controller 

RocKefeller Universtly 



GROUP HI - PLANNING FOR 
COMPUTING AND TeLiVlSIDN 

1 . Educational produetivlty and 
ttohnology 

Franklin Patterson 
Boyden Professor 
University of Masiachusetts 
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2. Strategic planning for 
television 

Seymour Siegel 

Director, University Office of 

Educational Technology 
City University of New York 

3. Eeonomies of tti&vision use 

Bruc© Lusignan 

Dept. of Electrical ications 

Englrieering 
Stanford Universily 

4. CQQp^ratlve pragrammihg for 
tiltviilon 

Robert McCabe 
Executive V ice President 
Miami-Dade Community College 

5. FDrieasting dsmand and 
stimulating inttresf in television 
Monty Ruth 

Office Of Educationai Plannmg & 

Development 
Coast Community Coilege 

District 

i. Forecasting demand for 
on-garnpui and remote 
wompgting: planning for a mix of 
itnflcts inQludIng network 
Cdmputing 
John Stephierison 
Associate Director 
Triangle Universities 

Computation Center 

7, Budgeting for Qomputing: 
aentrali^td □rdiaentralized? 

Richard Vari Horn 
Carnegie-Mellon University 

8, Pfielngof camputationai 
servkes 

Norman N ietaon 

Senior Researcfi Engineer 

Stanford Resaarch Institute 



9. Achieving greater technical 
afficlency in computing 

PhilipJ. Kiviat 

TfeChnical Director. Federal 
Computer Performance 
Evaluatiori and Simulation 
Center 

10. Mini's versus niaxl's 
Peter M.WolK 

Former Director of Cornputer 

Services 
National Inst = for Higher 

Educalian, Ireland 



GROUP iV ^iSSUiSIN 
COMPUTING AND TELiVISlON 
FOR HIGHER EDUCATION 

1. Prgteationand seeurity of 
computing rioources 

Alfred B-. Bryan 
Vice Pfesident 
Booi, Allen& Hamiltonjnc, 

2. Library netys^arks and 
information dissemination 

Glyn T. Emm 

Director for Library Services 
State Universi ty of New York 

3. Role of rninl€omputers In a 
dlstrlbytad network 

Robert Ashenfiurst 
Director. Institutefor Computer 

Research 
University of Chicago 

4. RqIp of the Federal 
Qovarnment r@ GarnpMtlng: 
privacy and confidentielity 
regulitign 

Carole Parsons 
Assoc. Executive Director 
Dornestic Council Committee on 
the Right of Privacy 
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5, ixtending the life of existing 
hardware syitems 

Pauiinf Ni5t 
Computation Center 
Carnegie-Mellon University 

6, Importing packaged systems 
for teievision 

Ken Warren 

Director of Course Acquisition 
University of Mid-Arrierica 



7. Computtr managed »ext 
pfQces&^ng and printing systems 

Richard Johnsson 

Computer Science Department 

Carnegie-Menon University 
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